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An Account of the Extraordinary Affiiationt of the Sea in 
the West of England, on the 25th and 26th of June, and 
the ith of October 1859 ; with Notices of the Earthquake 
Shocks in Cornwall on the lltk of November 1858, and the 
2\et of October 1859. By Richard Edmonds, Jun., Eaq.* 

On Satttrday, tlie 26th of June 1859, at 11.30 p.m. (Green- 
wich time) some meo on the pier of Far, three miles West of 
Fowej, suddenly heard a sound approaching them from the 
open sea, like the rushing of a first-class steamer, and they 
thought such a steamer had actually mistaken her course, and 
would in a few eecouds be wrecked at their feet. But what 
they thus, in the darkness of the night, took for a large 
Bteamer proved to be a tremendous current rushing into the 
harbour, breaking the hawsers by which the vessels were 
fastened, and dashing them against each other in a most fear- 
ful manner. The mouth of the harbour is forty yards wide, 
opening towards the S.E., and at low water of ordinary spring 
tides the sea retires from it to a distance of sixty fathoms, the 
shore then presenting a plain of sand extending nearly a mile 
from N. to S., and more than half a mile from £. to W. The 
ordinary neap tides rise in Par harbour 10 feet, and the 

* Read before the Rojal Geological Society of Cornwall on the 28th of 
0«tob*r 1859. 
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2 Account of Extraordinary Affilationt of 

ordinftry spring tides 14. At the time mentioned it was 
neap tide, and one hour before high water, yet the mark left by 
the water along the beach of the harbour close to the Corn- 
wall Railway, as seen the next morning, showed a nee of 
fifteen feet, which is one foot higher than the mark reached 
by ordinary spring tides. Had this happened at high water 
on a spring tide, some hundreds of tons of valuable copper ore 
would have been swept from the pier into the sea. Such was 
the Tiolenoe of the current, that a schooner, which drew about 
9 feet of water, and would barely float at neap tide, was 
borne along, dragging her deeply-imbedded anchor, until she 
was left on the mud in the harbour as high aB she could have 
gone at spring tide, and it was necessary, a day or two after- 
wards, to take out & great part of her cargo before she could 
be removed from her strange position. Another schooner, 
after her hawsers had been snapped by the influx-, and whilst 
drifting out with the retiring waters, let go her anchor 
with twenty fathoms of chain cable, but both anchor and 
vessel were carried out of the pier with great velocity to the 
distance of a furlong or two, when the current stayed, and 
the wind (which was south) drifted her on shore. By this 
influx and efflux, and the others which immediately followed, 
the ground at the mouth of the harbour was excavated to a 
depth of 4 or 5 feet beyond what had ever been previously 
known, and rocks were thereby exposed to view which bad 
never been seen before. The interval between the commence- 
ment of two successive influxes was about fifteen minutes. 
This information I obtained on the spot from eye-witnesses. 

There were similar agitations the same night at Penzance, 
and at all the piers in Mountsbay, as well as in the harbours of 
Falmouth, Fowey, and Plymouth. But the only place on the 
northern coast of Cornwall where it was observed was Bude- 
haven. There it occurred as early as noon, when the sea sud- 
denly rose between 4 and 5 feet, which is jost as high as 
it rose at Par and in Mountsbay. At Peneanoe and Monse- 
kole it was noticed in the afternoon as well as at night. The 
time of its greatest observed violence in Penzance at the 
eastern end of the Esplanade, was the same as at Par and near 
the time of high water. It did not cease at Penzance until 
D.D.t.zea by Google 



(he Sed in the West of England. 3 

tlie middle of the foUovriDg day. Daring its continaance it 
occasionally renewed its violence. 

Thus Tras the sea on the Comieh coasts extraordinarily 
agitated from Saturday noon until Sunday noon, during 
which time a dreadful thunder storm, attended in some places 
with violent squaUs of wind and heavy rains, was passing 
throughout the south of England from its western to its 
eastern extremity — beginning about noon on Saturday at the 
Landsend, and reaching London the following morning soon 
after 7 o'clock, when several persons were struck by the 
lightning. The barometer on this occasion, as it is almost 
always on such occasions, was at a minimum. At the Kew 
Observatory of the British Association on the 24th and three 
following days, the daily mean heights were 30-111, 29934, 
29-890 and 30-132— the wind on the 25th being moderate 
from about S.E. and S.S.E. The thermometer at the same 
observatory on the 25th and 26th was 722 and 77-4, the 
latter being the maximum of the year. 

Another of these phenomena, more remarkable than any 
recorded since those on the days of the two great earthquakes 
of Lisbon, occurred on the coasts of Cornwall, IJevon, Somer- 
set, and Wales, on Tuesday the 4th of October 1859, occasion- 
ing no little alarm by rushing up tidal rivers several miles 
from their mouths. In describing it, I will begin with the 
Seilly Isles, then proceed eastward along the southern coast 
of Cornwall, and return westward by the Bristol Channel. 

The following is the tide-ganger's report of what occurred 
at the pier of St Mary's, Seilly: — "At 7 a.m. there were 11 
feet on the tide-gauge : it then fell to 9 feet, making no stop ; 
it began to rise, and in 6 minutes after there were 14 
feet 7 inches oa the gauge ; it made no stop, but returned 
back to its old mark with ebbing and flowing in a very dis- 
turbed state. William Tonkin, tide-gaugeman." For this 1 
am indebted to Captain Williams, EN., on the Admiralty 
Survey. About the time stated in the ganger's report, the sea 
in most of the islands was observed to rise above the high- 
water mark of the preceding tide, and, after retiring, to flow in 
again to the same height. Another efflux and influx im- 
mediately succeeded, but less extensive. This, and the state 
DC, zecbvGoogIc 



4 Account of Extraordinary Agitations of 

of the weather at Seilly, presently to be noticed, I learnt 
through the kiudnesB of the President of this Society. 

At Mousehole and Newlyn in Mountsbay, a similar agita- 
tion was observed between 6 and 7 the same morning, which 
continued for several hoars, the interval between two aacces- 
sive influxes being about 15 minutes, and the greatest riae 
during one influx being between 5 and 6 feet. The boats at 
their moorings in Guavas " Lake," near Newlyn pier, veered 
with their bows to the current at every change in its direction. 
The agitation at Newlyn was observed as early as 3 or 3 in 
the morning, although it was then less considerable than be- 
tween 6 and 7 ; hence probably it occurred unobserved in most 
parts of the bay long before sunrise. 

At Penzance, a boatman left the Battery cove about 6 in the 
morning, perceiving nothing unusual in the water, but on hia 
return half-an-hour afterwards he observed the sea rushing 
from the shore like a river, between the Battery rock and the 
Bound rock, eddying and foaming in a most extraordinary 
manner. The agitation did not extend seaward beyond low- 
wa^er line, and the current alternated from north to south, 
and from south to north, at intervals of a few minutes, ftlwaya 
turning towards it the bows of the boats moored outside the 
cove. About this time, or before 7 o'clock, a current rushed 
into Penzance pier, rising about 4 feet, submerging the large 
buoys, floating vessels previously aground, breaking the moor- 
ings of a raft of timber, and carrying it rapidly out of the 
pier, until, the current being spent, the wind drifted it on 
shore eastward of the railway viaduct. This was followed by 
a great many similar influxes and effluxes of gradually di- 
minishing violence. Soon after 10 A.H., when the commotion 
was much less than at its beginning, I observed by my watch, 
that the intervals between the commencements of two succesr 
sive inflnxes, at the steps nearest the middle alcove, was about 
9 minutes, during which the water rose and fell the perpendi- 
cular height of about 2 feet. At the western end of the espla- 
nade, however, at 10.30 a.u., and about an hour and a half 
after high water, the bathing-machines, wbiob had been left 
dry many feet from the sea, were suddenly floated, and nearly 
washed away, showing a rise of between 4 and 6 feet. 

D.D.t.zea by Google 



Hw Sea in the Weat of England. 5 

At MarazioD and St IVncbael'B Motmt th« ftj^tation vas 
observed most of the morning and afternoon. 

At Portleven, 7 milea east of Maraziou, between 10 and 11 
A.H., the sea rashed into the inner basin to the height of aboat 
4 feet, and then rushed out, occupying in this doable more- 
ment 10 or 12 minntes. The like phenomenon iraa noticed 
in the outer basin for some hours, both before and afterwards. 

In Falmouth harbour the disturbance must have commenced 
before daylight, for at 5.50 (local time) it was obaeryed eight 
miles from its mouth at Truro quay, where, to the great 
astonishment of the beholders, says the West Briton, " a rush 
of water was seen rapidly ascending from Malpas, three 
feet in height, which advanced until it reached the head of 
the river. It was not low water at the time, but there was no 
tide on. The 'bore' having reached the head of the river, 
dispersed almost aa quickly as it had come. About a quarter 
to 10 a second rush occurred, but only 2 feet high ; and the 
water, as in the previous case, immediately subsided." Later 
in the day, when the tide was about two-thirds ebb, a barge 
left Halpas for Truro, 2 miles distant. On reaching half- 
way, it grounded and remained stationary about 20 minutes, 
when it was again floated by an unusually rapid current, 
which, in a few minutes, rose about 5 feet perpendicularly, 
and carried the barge up te the railway quay- There the 
current ceased, and the water immediately receded as fast as 
it had advanced, leaving the boat again aground. A second 
infiuz and efflux c^ equal rapidity succeeded, but the third and 
fourth influxes did not rise so high as the first two. The in- 
tervals between the successive influxes were about 20 minutes. 
This information from. the bargemen was kindly obtained for 
me by the master of the steamer " Fal," which plies between 
Truro and Falmouth. A.t 5.15 in the afternoon, another rush 
of thb water up the river caught a heavily laden barge at 
Malpas, and earned it on to Higher Newham, a distance of 
about a mile. The last that was observed occurred at 6 
o'clock, but rose onljone foot, barely reaching Boscawen bridge 
on one side and Truro bowling-green on the other. 

At Fenryn, another creek in Falmouth harbour, the sea was 
observed about 8.30 in the morning rushing forward and back- 

D:|-:ect>CiO0glc 



6 Account of Extraordinary Agiiaiiont of 

ward to the beigbt and depth of between 2 and 3 feet, six or 
eight times in succession, carrying the boats to and fro with 
great impetuosity. How early in the morning the disturbance 
was observed at Falmouth I am not aware. At 6 f.h., however, 
a small steamer then aground, waiting at the jetty head in 
Falmonth for the ordinary flow of the tide, floated at a most 
unusually early period ; but within half-an-hour afterwards 
she was again aground, and soon afterwards again afloat. 
The gentleman who witnessed this then went on board as 
a passenger to Truro ; but about a mile from that town she 
was unexpectedly left nearly dry in the river. 

At Par and Fowey, unusual agitations of the sea were ob- 
served on this occasion. 

At Looe, the agitation, as the harbour-master writes to me, 
was noticed from 8 to 10 a.m., the latter being the time of 
high water. As the sea then rose 2^ feet more than usual, a 
vessel which had been beneaped floated, and was enabled to 
leave the harbour. 

At Plymouth, in Catwater, this forenoon, the extraordinary 
agitation of the sea was very great. 

In Bridgewater this morning, as stated in the newspapers, 
" the tide ebbed and flowed three times within a short space. 
One or two vessels tried to get down the river, but the ebb 
was so qoick that they soon got aground." 

At Swansea, " about 10 a.m. (London time), it being then 
near high water (10.50 a.m.), a reflux of about 1 foot 9 inches 
occurred, after which the tide again flowed regularly about 2 
feet 3 inches — there was no appearance of bore. Ab our bea«h 
dries a mile outside our piers, it is not likely that any disturb- 
ance after half tide would be observed." This is an extract 
from the harbour-master's letter. 

In Barnstaple Bay, at Appledore, 2 miles inland, one of the 
" pilots observed the tide return sevei) times in succession, the 
flrst wave being 2 feet high, the others gradually diminishing." 
At fiideford bridge (5 miles inland), the harbour-master in- 
forms me it was high water at noon, and after it had ebbed 
or receded 16 or 18 inches, it rose again to high-water mark, 
and thus ebbed and flowed several times in the space of an 
hour, accompanied with a strange current. Tlkree miles 
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above the bridge, where the river is much contracted, the 
phenomenon assumed the form of a wave or bore. 

At Bode, " about 9 o'clock in the forenoon, about an hour 
before high water (sajs Mr Davej), I was standing on the 
pier-head, when the water rushed up the harbour until there 
were TJ feet of water on the sill of the Lock Gates, 21 
feet above high-water mark ; it remained for about a minute, 
and then rushed back, nntil there was not water out of the 
harbour for a boat." 

At Fadstow, Wadebridge, and Little Petherick, all within 
Fadstow harbour, the agitation was very generally remarked. 
At Fadstow the sea rose from 3 to 4 feet, and the receding 
and flowing of the water upon the flood-tide were 8 or 10 times 
within a short period. At Wadebridge, 6 miles inland from 
Fadstow, there were (as stated in the newspapers) 5 or 6 extra- 
ordinary influxes this morning, and barges went down the river 
from that town after the usual tide had receded nearly midway 
between it and Fadstow. 

In St Ives Bay, at Messrs Harvey's quay, within the creek 
of Hayle, a ra^ of timber was carried up and down a long 
way several times this morning by the extraordinary alter- 
nating current. 

In reply to my letters to Kinsale and Havre across our 
channels, I am informed that do unnsnal disturbance of the 
sea had been observed at these places. 

About two or three o'clock this morning, when the agitation 
was first observed at Ncwlyn, a thunder-storm, with very fierce 
lightning, visited Mountsbay. The thunder and fierce light- 
ning were observed at Scilly, before midnight, coming from 
the south, and about 5 in the morning fierce lightning was 
seen there towards the north-east. This thnnder-etorm was 
not felt near Lundy Island, in the Bristol Channel, until 6 
o'clock that morning. 

The barometer (the daily mean) at the Kew Observatory of 
the British Association, on the 3d of October, was at a maxi- 
mum of 30-232, to which it had been continuously rising for 
the previous six days, that maximum being higher than for 
twenty-one days before and ever since : on the 4th it was at & 
minimum of 29'867, lower than for three days before and two 
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dajs after. The thenaometer on the 4tli was at a mazimnm 
of 76'3, higher than for forty dajs before and ever since. 
The aun the day before was most nnuauallj scorching in 
Mount's Bay, and gossamer vebs vere very abundant in the 
air. 

It is worthy of remark that the 26th of June and the 4th 
of October 18&9, vhen the disturbances now described oc- 
curred, are more distingaished for theif high temperature than 
any other day of the present year. Remarkably high tem- 
peratures also distinguished the Stations here on 5th July 
1843, &th July and 1st August 1846, and 23d May 1847- 

We have not had anoh long-continued oscillations of the 
sea on our coasts since those of Whitsunday, the 23d of May 
1847; and the day following, contemporaneous with which 
were much more fearful ones at Callao in South America, and 
an earthquake felt at sea* This connection between earth- 
quakes and eztraordioary f^itations of the eea reminds me of 
a most remarkable fact which has occurred in Mount's Bay 
since the last meeting of this Society, and which I have noticed 
in a paper read in May last before the Royal Institution of 
Cornwall, and printed in the July number of the " Edinburgh 
New Philosophical Journal," in the library of this Society. 
" Four hours and five minutes after the first great earthquake 
at Lisbon (Nov. 1, 1755} an extraordinary agitation of the 
sea commenced at St Michael's Mount. Four hours and forty 
minutes after the second great earthquake at Lisbon (March 
31, 1761) another such agitation commenced at the Mount. 
Four boars and fifty minutes after the third great earthqitake 
at Lisbon (Nov. 11, 1858-f) a shock was felt about a mile from 
the Mount, on Tolvaddon Mine. The time on each of these 
occasions was thus four hours and a fraction after the great 
shock at Lisbon. The place which suffered most from the 
earthquakes of 1761 and 1858 is St Ubes, twenty-two miles 
south-east of Lisbon, and severe shocks were felt at sea many 

« See Transactions of IhU Sooletj for 1850. 

t Although my Informanti wera nncBrl^n whether tha (hock kC Tolvadtlon 
was on the lOtb or 11th of N'ovember, there is little douU but, it must bavo 
been the 11th, on which day, at 7.1S a.m., erery bouM in Lisbon was shaken, 
the earthquake there being greater than any •ince 17S6 (Time$ of 23ii Nov.) 
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leagues off Capes St Vincent and Finisterre in 1755, 1761, 
and 1868, indicating that the centre of disturbance was on 
each occasion beneath the ocean some distance westward of 
the coast of Portugal, from about which direction the sound 
heard at Tolvaddon proceeded. It is also very worthy of re- 
mark, that as the earthquake at Lisbon on the Ilth of Novem- 
ber 1858, which lasted half a minute, was divided into two 
distinct shocks or tremors, so the shock felt at Tolvaddon 
consisted of two distinct tremors, with an interval of a few ' 
seconds between them." The facts mentioned in this para- 
graph are a beautiful illustration of what was stated by 
Micbell a century since — viz., that earthquakes "generally 
come to one and the same place from the same point of the 
compass . . . that the velocity with which they proceed is the 
same," in the same countries.* 

An earthquake shock, much more alarming than that at 
Tolvaddon, passed through the greatest part of Cornwall on 
Friday the 21st of October inst. (1 859), at about a quarter to 
seven, p.m., visiting, amongst other places, St Austell, Wade- 
bridge, Newquay, St Agnes, Truro, Falmouth, Givennap, 
Redruth, Ludgvan, and Fenzance. It lasted at each place 
six or eight seconds, and its course appears to have been from ' 
S.S.'W. to N.N.E., as stated in the newspapers. It was ao- 
oompanied with a noise like that of " a large engine-boiler 
passing close at hand over a paved road." At Falmouth and 
St Agnes it was also attended with £erce lightning of an un- 
usual character, but without thunder. At St Austell many 
thought their houses were falling, and miners under ground 
imagined the ground was falling in on them. It is remark- 
able that on this day, before the shock occurred, the weather 
in Cornwall and throughout Britain underwent a very great 
and unusually sudden change ; piercingly cold winds from the 
north and north-west set in, and in the afternoon and evening 
were several severe hail-storms in Cornwall. At Perran- 
porth, on the north coast, where the cold was extreme, the 
hailstones in one of these storms were of extraordinary size. 
Mr Lowe, from Highfield House Observatory, near Notting- 
ham, records that the 21st was a fine and cloudless day — 

* Phil. Truu., vol. It. p. 066. 
HKW SBSIXS. VOL. Xrl. NO. 1. — JULY 1860. B^ 
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10 Account of Extraordinary Agita&ons of 

intense frost — bar. very low* — faint red aurora borealis at 6^ 
P.1J.— lightning at 7 p.m, — and the greatest cold during the 
following night was 23*5 — intense frost, killing all half-hardy 
plants. On the 32d there was a violent bail-storm in the 
afternoon, and the greatest cold the following night was 22*4, 
with the severest frost ever recorded in October at the Obser- 
vatory. This temperature was lower than had been ever 
observed in October ; and it is the more remarkable, as the 
temperature of the 4th of October, when the disturbances of 
the sea occnrred, was greater than had been known in the 
month of October. In the north of Scotland, also, the weather 
had been comparatively fine until the 2l8t, the day of the 
shock, but on Uie morning of that day snow began to fall very 
heavily, and by night it lay in many places six or eight 
inches deep-f 

I have thus referred to the two earthshocks in Comwall 
since the last meeting of the Society, because I consider that 
the agitations of the sea now described proceeded &om local 
submarine earthshocks. Tu accounting for them by such 
agency, let ua take, for example, those at Par on the 25th of 
June last. Assuming that a considerable portion of the in- 
clined bed of the sea, outside Par harbour, experienced a ver- 
tical shock (that is, a rapid succession of vibrations lasting 
- many seconds, as is usual in earthquakes), a large body of 
water resting on that bed would, by the successive vibrations, 
be driven seaward, on the same principle that if a smart 
blow be given to the lower end of an inclined tube filled with 

* The b&rometer at the Eeir Obcervatory this dmj wu at a mlDlmoin of 
S9.8S9, lower thui for 101 dayi before sad 6 daji after, 

t "His following four oolncldeDcea are well deservlDg of attention : — 
Between the agitation of the Ha on 2Sth June lait, and thli earth-) ,,a^ 

quake of 21it October, were . , . .1 '*' 

Between the two extraordinary agitatioiu In Uount'a B*; on Bth 1 ,,- , 

Jul? and aOth October 18*3, were . . . . ( ^'' 

Between the two agiutions in Honnt'a Bay of Slat March 1761 ^ 

(thedayof theieeoDd great earthquake of Liibon) and asth July V 119 days. 

1761, were j 

Between the two agitationa of tha mb at Ilfyacombe, of 1st Koyem- ") 

ber 17f!G (the day of the flret great earthquake of Lisbon) and V 118 daya. 

27th February 17S6, were . . j 

118 iayt are almoat exactly fottr Umatiimt. 
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marbles, all the marbles woald receiTe the blow, bat only one 
or two at the higher end would fly off, the rest merely trans- 
mitting the blow and remaining stationary. A second blow 
woald in like manner drive off one or two more of the marbles, 
and so on antil the tube was almost emptied. So a blow or single 
vibation from the submarine ground would pass throogh the 
water four times faster than sound through air, and the sur- 
face only of the water would b^ dashed off,* the rest merely 
transmitting the blow and remaining stationary. A second 
blow or Tibration would drive off a fresh surface of the water, 
and if the Tibratioos be repeated ten times evwy second, for 
ten or twenty seeondg, the fresh surfaces thus driven off in 
such rapid succession would form a broad and extensive accu- 
mulation of water flowing seaward ; to replace which the water 
would retire &om the margin of the sea, and thus occasion the 
efflux with which this phenomenon generally begins. As soon 
as the momentum of this efflux is exhausted the reaction com- 
mences, and the water that had been flowing seaward now flows 
bact to recover its level. This flowing back most probably 
occasioned the sudden rise in Par harbour, the subsequent 
ebbings and flowings being merely like the oscillations of a ' 
pendulum, which oontiane until the motion originally imparted 
is exhausted. The long continuance of the recent agitations, 
with an occasional Increase of intensity, was probably owing 
to a repetition of submarine shocks. 

It is commonly supposed that these agitations on our coasts 
are the mere efiects of corresponding agitations many miles or 
les^es off at sea. But although there may be, and doubtless 
generally are, at the same time similar disturbances far off at 
sea, yet all of them, whether far off or on our shores, are, I 
believe, perfectly independent of one another, and not one of 
them extends more than a few furlongs from that particular 
part of the bed of the sea over or near which the disturbed 
waters had rested previous to their agitation. An exception, 

* Veneli have often by inbmuiac ibocks been arrested In thilr progreag ■■ 
if thej had Btrack on roeka, and men and even anchors have been dashed up 
from their decka. On one ocvaalon, 40 leagues west ot St Vincent, tbe men 
ware thrown " a foot and a half perpendicularlj up from the deck." — Ljeil'a 
Geology, voL 3, p. £11, 3d edition. 

D.D.t.zea by Google 



12 Account of Extraordinary Affitationa of 

lioirever, must be mftde in the caae of tidal rirers, or where the 
Ma flows far inland. But even in these cases the waters that 
flowed lately bo many milea np the creeks of Falmouth, Fowey, 
and Fadstow harbours do not appear to have been set i» motion 
by any currents outside these harbours, for no current was 
obseryed flowing in or out of their mouths, and this agrees with 
the explanation which I have suggested ; for assuming that 
the submarine sides forming the mouth of either of these har- 
bours incline towards each other, the waters dashed from those 
sides by the shock would form waves parallel to those sides, and 
these waves would return to the respective shores from which 
they had proceeded, so that nothing like a current into the har- 
bour from the open sea would be produced. Inside these har- 
bours, near their mouths, there is at most times of the tide 
sufficient water, in case of an earthquake there, to fill for a few 
minutes all the creeks into which the ordinary tides flow. - 

It may appear to some highly improbable that submarine 
shocks should thus occur so extensively on our Southern and 
Northern coasts, and yet no shock he felt on dry land. This 
fact, however, is rather a confirmation of my hypothesis than 
otherwise ; for Humboldt observes that in Chili, Peru, and 
Terra Firma, the shocks of earthquakes follow the course of 
the shore — the lowest part of the land — and extend but little 
inland — and " in the mines of Saxony we have seen workmen 
hasten up afirighted by oscillations not felt on the surface."* 
So in England, on the day of the great earthquake of 1765, 
whilst only one shock was perceived on the surface of the mines 
in Derbyshire Peak, five were felt there underground, between 
1 1 and 1 1,20 A.M.,f and on the same occasion ponds were vio- 
lently agitated without any perceptible shock in their neigh- 
bourhoods. Moreover, ducks and geese in ponds have been 
often observed to rush suddenly from the waters immediately 
before an earthquake, and Mr Mallet asks whether the reason 
for this may not be, " that with their heads immersed they "are 
able to hear the first distant mutterings, while yet inaudible 
through the air."J But I imagine that in these cases the 



* Pemnkl NarrBtive li„ 222, 224. 

t Phil. Trail*, vol. illi., p, 3S8. 
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bottom of the pond had received a shock which, p&Bsing through 
the water two or three times swifter than a caDDon ball through 
the air, severely struck the birds on the surface, although no 
shock may have been felt on the adjoining land. 

Authors on both sides of the Atlantic, finding that these dis- 
turbances of the sea are generally accompanied by thunder- 
storms or minima of the barometer, have ascribed them to at- 
mospherical causes ; but the facts stated in this and my former 
papers are conclusive against such an idea. Indeed, it appears 
utterly impossible rationally to account for them by any other 
agency than that of submarine earthquakes, whether synchro- 
nous with known earthquakes on dry land or not. Classing 
them, therefore, amongst earthquake phenomena, a most inte- 
resting inquiry presents itself, viz., why should known earth- 
quakes (as scientific men say) occur equally in all states of the 
atmosphere, whilst submarine earthquakes not felt on dry 
land are almost always attended by thunder-storms or minima 
of the barometer. 

Future observers would do service to science by ascertaining — 

let. Whether these disturbances commence with an efflux 
or an influx. 

2d, Whether, when they have in one locality begun with 
an efflux, they ever in the same locality begin with an influx — 
and vice verea. 

3d, At what places they have, and at what places they have 
not, occurred on a particular occasion, and whether on difierent 
occasions the places of their occurrence or non-occurrence are 
the same. 

ith. Whether the submarine ground over and near which 
tbey occur be level or inclined, and if inclined, in what direc- 
tions and at what angles. 

5th, The directions in which the currents move. 

&th. The distances to which the currents extend seaward 
from high or low-water line — and the state of the sea outside 
the disturbed part. 

7th, The rapidity, depth, and breadth of the currents, the 
times occupied by each advance, and by each retreat, and the 
time between the commencements of two successive influxes or 
effluxes. 

D.D.t.zea by Google 
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8th, The times of theii commencement, greatest rioleoce, 
and termination at each particular place. 

9th, Whether in the mouths of harbours like those of Fal- 
mouth or ¥oyrej there is any current flowing out or in from 
the open sea, or from side to side of the mouth during the 
agitation within. 

lOth, The state of the atmosphere, whether calm, or stormy, 
or lightning, and the states of the barometer, thermometer, and 
other meteorological instruments, comparatively with their 
states some days before and afterwards. 

By such observations much light would he thrown on this 
highly interesting branch of geology, and no persons have 
better opportunity of making, registering, and reporting them 
than our harbour-masters and coast-guards. 



Notes of the Disseetion of a Female Beaver. By John 
Cleland, M.D., Demonstrator of Anatomy in the Utaver- 
aity of Edinburgh* (With a Plate.) 

ESPLAHATIOH OF iLLnETftATIONS, 

Fig. 1. Eiblbita the cobjoined paroUd gluid* in attu. Abov* tl 



1 and the anterior belltea of the dlgutric mooeles, and the duds at 
StanaoD puslng npirards to eater the mouth in A'ont of the mMseterB. Tba 
Rtemal atlachmenta of th« BterDO-maatoIdR appear below tba parotid, uid a Tela 
from the pkrotid on each side ii Men croeaing the claTicle and dipping between 
the poctoralii major and deltoid. The peeUralla minor {■ continnoBS with the 
rectiu, and on the left ude the pBOnicoIai camotn* is railed, to ihow its rd»- 
(Jon to the external oblique. 

Fig. S. Hie parotid glands are reflected upwards, so u to show imbedded oa 
their deep aipect aa Qie aubmaiillar? glands, with ducts of Wharton emerging 
from them, and disappearing between the masBeters and anCerior bellies of the 
digaatrica ; fr trapezius ; e etemo-mastoid ; if stemo-hyoid ; s omo-hjdd ;/ pos- 
terior belly of the dlgaitric; g thyroid body. On the left side the stemo- 
mastoid, aterno-hyoid, and aterno-thjrroid are divided. 

Fig. 3. Shows the position of the tail and poaterlor limb when the bea<er 
atanda on its hind-quarters. It ahows the poeitlon of the toea, and the advan- 
titious nail of the aeeond toe ) also the manoer in which the panniculus car- 
noBus envelop* the knee. 

Fig. 1. SbowB the form of the adventitious nail (left foot). 

* Communirated by br Douglas Uaclagan to th* Koyal Sode^ of Edinbiu^h, 
. April 2d, 1S60. 



by Google 



LisBeetion of a FemaU Beaver. 16 

' Fiff. S. Sbowi the form of tha nine rtrvetore In ■ rmtal bakT«r (left feet). 

Fig. 6. Repreisnti the he&rt Rod grMt Teneli. It aililbltl the lODg daetu 
srterioanB, mnd the dilktktioii fi>nned bj the Tesk utb and hepatic velol Im- 
mediately behind the diaphragm, nie Htst la turned uide to ihow the aisa 
of the vena cava l>ehlad tli« entrance of the hepatic vein*. 

Fig. 7. Eihibltt the OMtor *aci and ganito-nrinary orgam. Tha ganltt^ 
urinary aperture ij laid open, aa The two bal*M of tlia middia lobe of tb« 
ca«toT aaca, which baa been diridad in the middle line ; b the right caitor aao, 
■boiring the convolnted appearance of ita external aipeot; e tha left CMl<w 
aac, parHally Mi open to ahow tlie eooTidiitiont of iu internal lining; d oriflca 
of the vagina. Immediately abore whkh li the oriflca of tha nrethta, and the 
clitoris overhanging it. Pasting downwards from abore the ditoria on each 
■ide i* seen the abri^t margiii of the oormgated Jinlng of tha outor aao ; — 
I anns; /oil-f^anda of the right tida, tarrouaded by their common investinant ; 
g oil-glanda of the left side dissected separate, and a portion of the largest one 
laid open to display the orifiret of ita lobolea — three tuira are repreaanted pro* 
jecUng from the common opening of the three glands; A urinary bladder; 
}' vagina ; k atarut ; I fold of peritoneum oppoaita the ovary, and the Fallopian 
tube winding in it. 

' FCg. 8. Shows the muscular tunic of the caator ut» and oil-glands, and th« 
drcnlar space correaponding to the middle lobe of the castor aaca, which Is on- 
COTared by the mnsonlar tunic: above it is the pnbia, and bdilnd are tlM 
muscles of the tall, a Ronnd ligament of utema; ( tranareran* paiinni; 

Fiff. 9, Shows the corapressora of the rectum, and on the right aide the mo*. 
cuIbt tunic of tbe castor sac. a Transveraoa perinan; b cut mar^n of the 
mnscle which paaaaa np to the middle line of tha aacrnm. 

The beaver is tiu ftnimal bo remarkable in form and habita, 
and has been so long sought after for its fnr, and for the once 
prized castorenia, that it ia no wonder that it has attracted 
much attention from naturalists. Bnt though much has been 
written, there are still somo points in the anatomy of this in- 
teresting animal to which additional attention maj adran- 
tageoTisIy be called. For the opportunity of making the fol- 
lowing notes, I am indebted to the kindness of Dr Douglas 
Maclean, who placed at my disposal, for dissection, the body 
of a female beaver from the Hudson's Bay territory. 

Let us note, first, the immense size of the parotid glands. 
Their remarkable appearance has excited the wonder of many 
obserrera ; and a description of them is to be found in " Mec- 
kel's Comparative Anatomy,"* along with some account of 
the mistakes respecting them fallen into by various anato- 

• Meckel, Vergleiidiende Anatomic, vol. iv. p. 62G. (In tha French transla- 
Um Ou dascrfption Ii inucorate). 
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mists. The parotids of opposite sides form one luge mass, 
occupying the irhole front and Bides of the neck, from the 
hyoid bone to the sternum, and from the angle of the jaw back 
to the shoulder. From about the middle of each half emerges 
a Stenson's duct, which passes over the masseter, and opens in 
front of that muscle. The glands of opposite sides are quite 
inseparable. On the deep surface of this mass, and quite em- 
bedded is it, are the submasillar; glands, oblong and defined, 
like large almonds, and with ducts of Wharton about two 
inches in length (6gs. 1 and 2). 

No doubt, the great development of the salivary glands of 
the beaver is connected with the nature of its food ; for it 
feeds on twiga of trees, and with portions of these cut very 
small the stomach of the specimen dissected was well filled. 
In order to reach up to those branches which are above ita 
own level, we are told that it supports itself, kangaroo-fashion, 
on its hind legs and tail, a posture for which, as we shall see, 
it is particularly well adapted. In reference to its habits in 
this and other respects, I may be allowed to quote from a 
paper in the Philosophical Transactions for 1736,* by Dr 
Mortimer, in which he gives an account of a female beaver 
kept for three months in the garden of Sir Hans Sloane. He 
says, " she was fed on bread and water. Some willow boughs 
were given her, of which she ate but little ; but when she was 
loose in the garden, she seemed to like the vines much, having 
gnawn several of them as high as she could reach quite down 
to the roots. When she ate, she always sat on her hind legs, 
and held the bread in her paws like a squirrel. In swim- 
ming, she held her fore feet close up under her throat, and the 
clawa closed, as when one brings the ends of one's thumb and 
of all the fingers close together, never moving her fore feet 
till she came to the sides and endeavoured to get out. She 
swam with her hind feet only, which had five toes, and were 
webbed like those of a goose. The tail, which was scaly, and 
in form of an oar, served as a rudder, with which she steered 
herself, especially when she swam under water, which she 
would do for two or three minutes, and then come up to vent, 
sometimes raising her nostrils only above water." 

* PhtloMphieal TnuiaMtioiu, vol. iiiviil. p. 172. Tab. 430, flg. 2. 
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The conform&tioa of the beaver agrees exactly with this 
accoant of its habits. Its anterior extremitieB are sma]!, and 
the distance between the Bhoulders is narrow, while its poste- 
rior extremities are largely developed. The foot and the leg 
are long, the femur is short, and the muscles of the thigh ara 
of great thickness. The parietes of the abdomen overhang 
the thigh, and the margin of the panniculus camosus passes 
over the knee, so as to include the thigh in the muscular in- 
vestment that envelops the trunk; and this increases the 
apparent disproportion between the anterior ' and posterior 
bulk of the animal, In swimming, it will pass through the 
water like a wedge (fig, 3), 

When the specimen which I dissected was placed in an 
upright posture on its bind-legs and tail, there was observed 
what may be considered as some explanation of the object of 
the structure which has been described as the additional nail 
on the second toe of the hind-foot. This so called nail is, in- 
deed, no true nail, but only a horny development of a fold of 
skin, situated immediately beneath the claw, and above the 
tip of the toe and the web in which the tip lies. The foot is 
adapted to the animal's aquatic habits ; and not only are the 
toes webbed, but they are curved inwards, especially the inner 
toes, probably that they may offer as little resistance as pos- 
sible to the water while the limb is recovered after the propel- 
ling stroke, and also, as it strikes me, that the flexor muscles 
may be of service in keeping the web of the foot on the stretch, 
and so assist the interossei. Hence it happens that, when the 
animal is standing on the ground, especially when it supports 
itself on its hind-legs, though the three outer toes, which bear 
the greatest part of the weight, have their plantar aspects suffi- 
ciently directed downwards, the two inner toes lie on their 
sides. The innermost is smallest, and bears none of the 
weight ; but the second toe bears a considerable amount, and, 
were it not that the homy development protects it, the side of 
the toe, that is te say, the tender matrix, would be constantly 
pressed against the ground. But this adventitious growth is 
80 shaped, that while it presents its under-surface downwards, 
the superior aspect fits in to the concavity of the claw above 
(figs. 3 and 4). 

NEW 8KEIEB._V0L. Xlt. NO. I. — JULY 1860. O, - i 
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1 have had the opportunity of examining the adrentitious 
nail of a foetal bearer, abont seveo inches long, in the posses- 
sion of Professor Qoodsir. It is of an oval form, compressed 
laterally, presenting a Tertical edge, and two symnietrical 
oonvez sides, and already the ontiole on its surface is firmer 
than elsewhere (fig. B). It vonld appear, therefore, that the 
form which this structure has in the adult — viz. flat on the 
under surface, and turned up at the tip — is not the original 
shape, but is assumed probably when it begins to be brought 
into action in walking and Btanding. 

Dr Knox* has directed attention to a peculiarity of the 
beaver connected with its aquatic habits — viz. a dilatatioa of 
the vena cava posterior, like that found in the seal, in which 
the retarded blood is stored when the animal dives. Its ante- 
rior wall is formed by the diaphragm, and the hepatic veins 
and vena cava behind the liver are also enlarged. Also, as 
Dr Knox has observed, the obliterated ductus arteriosus is 
very long and defined (fig. 6). 

The castor-sacs of the female beaver appear to hare been 
never as yet sufficiently described. A good deal has beert 
written about the castor-sacs of the male beaver, and Brandt 
and Katzeburgl give copious engravings of them ; but as to 
those of the female, there are only a few remarks in the paper 
by Dr Mortimer already quoted, accompanied by a very iu~ 
adequate drawing. 

If one may judge from comparison of a single specimen witli 
Brandt and Batzeburg's illustrations, the caator-sacs of the 
female are decidedly smaller than those of the male. The 
rectum, vagina, and preputial glands form a tumor about 
three inches broad and two long, embedded in fat behind the 
pelvis. The rectum and genito-urinary aperture open into a 
common depression as in the male, and the arrangement of 
the oil-glands is also the same as in the male ; to wit, on each 
aide there opens into the depression, a little below the anus, 
an outlet into which fall the ducts of three distinct glands, the 
largest one most posterior, and the smallest one between the 

* Msmoira of Wernerian Society, vol. iv. p. 5d8. 

t Brandt ud KEtieborg, M«diimiiche Zuologle, pp. 19 ud 136, T&b. iv. and 
It. o. 
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others. These three glands are olosely presaed together ftnd 
Burroanded by a dense capsule of connective tissae, as veil m 
bj a miiEcuIar JDvestment prolonged from the mascnlar cover- 
ing of the caator-aacs. Thej hftve a light colour and a lobn- 
lated appearance. The lobules can be isolated by dissection, 
and are then seen to surround a membranous eae, into which 
each lobule pours its contents by a single wide opening, which 
receives the smaller openings of a number of sub-lobules. A 
few hairs grow in the orifices of the oil-sacs ; a circnmstance 
which agrees with the view established by Liebig, that the 
lobulated oil-glanda found in anal and preputial saca are an en- 
larged form of the sebaceous glands of the skin ; and doubtlesa 
it baa the physiological importance of preventing occlusion of 
the apertures by thickened secretion. 

The general form of the caator-sacs themselves is the sam« 
as in the male. They have an outer fibrous wall thrown into 
shallow winding sulii and convolutions; and within, a firm 
secreting membrane arranged in much deeper convolutions, 
and complicated plications, and which, when examined with the 
microscope, preeentsanumber of small flat tubercles and plate- 
like elevations, putting one in mind of the minutely cracked 
appearance of an old and dry painted surface. Sut it will be 
seen from the various engravings of male cantor-sacs, that the 
necka of the sacs of opposite sides are united above the pre- 
putial opening, i. e., between the prepuce and rectum. Not so 
the arrangement in the female ; the castor-sacs of opposite 
sides are united by a dilatation which, seen from the outside, 
is defined by the direction of folds of the outer wall, and looks 
like a small third lobo, and which lies on the inferior or pubic 
aspect of the genite-urinary aperture. The clitoris makes ita 
appearance on the anterior margin of this dilatation, immedi- 
ately inferior to the urethral orifice. The urethra is very 
long, about three inches in the specimen dissected, and the 
vagina has about the same length (fig. 7). 

The castor-aaca are covered with a muscular investment, 
somewhat differently arranged from that in the male. The 
fibres are strongest on the superior or rectal aspect, where 
they arise in common with the compreseorg of the rectum. 
Those most posterior pass transversely outwards over th« 
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extremities of the caetor-sacs and oil-sacs, and some o£ them 
between the two, then turning round are inserted inferiorly 
into a set of circular fibres that surround an uninyested space 
in the middle line, which corresponds to the median dilatation. 
The fibres arising further forwards slope backwards more and 
more to reach the inferior aspects of the sacs external to the 
circular fibres; and the foremost fibres arise from the pubis, 
and pSBB directly backwards. From the inner aspect of the 
ischiam, on each side, two muscles arise, one outside the other, 
and pass backwards and inwards to be inserted into the longi- 
tudinal fibres of the rectum and the muscles of the castor-sacs. 
On each side a long slender fibrous band passes back from the 
abdominal wall to be inserted into the anterior part of the 
muscular tissue of the castor-sacs; it is the round ligament of 
the uterus (fig. 8). 

The compressors of the rectum are so remarkably developed 
that X have made a drawing of them. Posteriorly lies the 
sphincter ani. Further forwards, on the superior aspect of the 
rectum, is a superficial muscle arising in the middle line, and 
passing backwards and outwards. Partially covered by the 
above, a ponerfiil muscle arises also from the middle line of 
the superior aspect, which it occupies for nearly two inches, 
and its fibres, passing downwards and forwards, embrace the 
rectum, and are inserted in close connection with the tunic of 
the castor-sacs. In front of this muscle is a ring of circular 
fibres; and still further forwards the rectum is embraced by a 
muscle which passes downwards and backwards from the 
middle line of the sacrum (fig. &). 



Notice of a recent Longitude Method for Travellers, pro- 
posed hy Colonel Everest, B.A., late Superintendent of 
ihe Great Indian Trigonometrical Survey. 

While the subject of longitude for sailors has been so abun- 
dantly discussed and brought out in nearly every possible form , 
there has not been quite so much attention paid to the methods 
most proper for trayellers on land. Hence many a wanderer 
in the interior of some barbarous continent has simply pro- 
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rided himself, in beginning his joaraey, vith the same instm- 
mental means which are employed by a navigator at sea ; and 
has found, after much practical toil and disappointment, that 
they are not the most convenient or effective forms of appa- 
ratus for a person in hie terrestrial circumstances ; even with 
the assistance of that nsuall; very tronblesome apparatus, an 
artificial, or, as some delight to call it, a false, horizon. 

Moreover, when a sextant, the sea inBtTameut par eofcellenee, 
is held in the hand otr^ shore, as the traveller imitating the 
sailor tries to do, a considerable amount of art is necessary to 
nse it effectually, and it is well known — " "Tis true 'tis pity, and 
pity 'tis, 'tis tme," — that some men never learn the proper 
knack ; although, too, they may be good, stoat, able-bodied 
fellows, with a fair mathematical education; and no want of 
general practical ability either, whenever an instrument is of 
plain speaking character, looks straight at an object instead 
of round a comer, by aid of prism or reflector ; and, above all, 
when it is mounted securely on a tripod stand. 

Now these are the conditions of a theodolite, the type of 
the landsman, as the sextant is of the sailor ; and to help those 
who can work the former self- supporting class of instrument, 
and that only in a respectable manner— Colonel Everest, who 
in the course of his magnificent Indian Surveys has used 
theodolites as well as other astronomical and geodetic appa- 
ratus for forty years — is now contributing data to the Boyal 
Geographical Society, which will make the theodolite, verging 
towards the alt. azimuth instrument, as easy, if not to many 
much easier, than the sextant on shore. 

The colonel very properly looks forward, in all long travels 
through unknown countries, to chronometers failing, and as- 
tronomical methods being alone capable of yielding trustworthy 
longitudes ; while, amongst such methods, he gives the highest 
place, beyond all compare, to " lunar distances ;" as probably 
do almost all other men of much experience. The only room 
therefore for doubt is in the question, How is this quantity, 
the lunar distance, so immediately obtainable by a sextant, to 
be procured with a theodolite f 

To this end. Colonel Everest proposes to measure the dif- 
ferences of alt. and azimuth of moon and star, and from those 
DC, zecbvGoogIc 
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data, compute tbe distance. In order to promote accuracy, as 
well as facilitate tLe method, he gives examples of the order 
in which the obseryations should be made, first a star, then 
the moon, and then another star on the other side ; after which 
the instrument is to be reversed 180°, and the measures re- 
peated with the face of the vertical ' circle in the opposite 
directiun ; and he suggests that a large stock of printed forms 
might be kept, in order that every intending traveller might 
be fully supplied with those excellent means for promoting 
precision and accuracy in recording observations. 

He then enters into an able disquisition on the methods of 
computation to be adopted, to assimilate the results with those 
of the usual lunar distances of the seamen, so as to enable the 
further reductions to be performed with the same tables ; and 
concludes with hoping that those who have hitherto not fixed 
their routes in longitude, from disliking sextant methods, may 
take more kindly to the theodolite used in this manner, and find 
their advantage therein. 

Certainly, should British sappers and miners be again taken 
from their theodolite work on the Ordnance Survey, and sent 
to accompany learned men into the interior of Africa, as was 
the case with Dr Yogel's party, they might be expected to get 
into the practice of Colonel Everest's alt. azimuth lunar dis- 
tances much sooner than into the nautical reflecting method. 

c. P. s. 



On Nerve-Force. By H. F. Baxteh, Esq. 
Is nerve-force a polar force ! If so, in what respects does it 
difi'er from other polar forces ? or what evidence have we that 
it is a polar force at all ? These are questions which no doubt 
arise in the minds of many physiologists of the present day. 
Without entering into any detailed account of the various 
opinions that are entertained in regard to the nature of nerve- 
force, it may be fairly considered that those who entertain the 
opinion that nerve-force is a polar force are called upon, in 
the present state of the question, to give some direct experi- 
mental evidence in support of their conclusion : the onus 
prolandi evidently rests upon their shoulders. We canaot 
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remain BstiBfied with the vagae uotione that animal life and 
electricity are ideotical, or that nerve-force and electric 
force are identical, or that nerve-force differs entirely from 
electric force, or that vital forces are totally distinct from in- 
organic forces. The mind will not and cannot rest satisfied 
vith these vagne assertions : it requires something more 
definite. We want to know, if possible, how far they agree, 
and in what respects they differ. It will be seen that, to an- 
swer these questions satisfactorily, some of the most difficalt 
physiological problems are now presented for our considera- 
tion; and although we might not he enabled to succeed in 
solving them to the extent we might wish, it is to be hoped . 
nevertheless that the attempt will be neither useless nor un- 
profitable. 

The first question that will arise is the following : — Can we 
detect any mani/eetation of cdbbeht force in nervea DD- 
EIKG nerve-action ? 

It will be necessary to make a few preliminary obserrations 
respecting the employment of the terms nerve-aetion and 
nerve-cnrrent. 

The fact that current force exists in a nerve is well known, 
and may be shown, as was first pointed out by Du Bois-Eey- 
mond, by placing the electrodes of a galvanometer, one in 
contact with the transverse section of the nerve, and the other 
in contact with Ibe longitudinal section or side of the nerve : 
this has been designated as the nerve-eurrent. So far this 
nerve-current does not differ from that which has been called 
the muscular current, and which may be obtained in the 
muscle in the same manner. I have been led to consider, in 
a previous paper,* that this so-called nerve-current is de- 
pendent upon nutrition. It does not afford direct evidence that 
the force which exists in the nerve as nerve-force, and which 
may be supposed to be transmitted from one part of the sys- 
tem to another along the nerve, is current force: it only 
proves that the nerve-tissue, like the muscular tissue, is in an 
electric condition — a condition no douht necessary and essen- 
tial for nerve-aotion as well as for muscular action. Current 
force is not manifested when the electrodes are placed at the 
* Gdlnborgh Kcw PhUoMphiral Journal. N«w SctIh. J«d. ISSS. 
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extremities of a nerre, tte nerve being in a quiescent state ; 
and this fact does not prove that the force transmitted bj 
the nerve during nerve-action is not current-force. The real 
question therefore ia, whether during nerve-action, during the 
passage of nerve-force along a nerve, current force is mani- 
fested or not. We must take care, however, and bear in 
mind that the term nerve-current may be employed to express 
two distinct ideas — \»t, The electric current manifested in 
the nerve, and which indicates the electric condition of the 
tissue ,' and, 2d, The/orce — nerve-force — which is transmitted 
along a nerve during nerve-action. 

Vavasseur • and Berandi,* and David,* appear to have 
obtained some results in their experiments when the electrodes 
of a galvanometer were inserted into different parts of a nerve. 
These experiments, however, were undertaken prior to the 
knowledge of the existence of the nerve-current, and the 
effects then observed may have been due to the electrodes 
having been placed on different parts of a nerve, the resnlt 
being the so-called nerve-current of Du Bois Aeymond. 

The experiments of Pacinottif and Fuccinotti,f repeated 
and confirmed by Matteucci,t must not be passed over. These 
inquirers inserted one electrode into the brain, and the other 
into the muscles, when a deviation of the needle to a large 
amount occurred, the electrode in contact with the muscle being 
positive to the other. In this instance, it might be supposed 
that the current travelled /rom the brain along the nerve to 
the muscle. I have alluded to these experiments in a former 
paper ;{ and as similar effects upon the needle were obtained 
when the electrode was inserted into the internal jugular vein 
instead of the muscle, I have been led to suppose that the 
effects are due to the electric condition of the nervous tissue, 
the result of nutrition, and not as indicating the passage of 
an electric current along the nerve. 

Prevost § and Dumas,g Ferson,§ Muller,§ and Matteucci,) 

* Moller'i Elements of Pb^sLologj ; translated bj Baly. Second edition, 
Yol.L p. 686. 

t Tra)t6 del Pb6noni6nei Electro- Fhjiiologi^aei dea AhIimdi, par C. Hat- 
teacci. 1844. P. 119. 

X Philoaophiwl Hogtilne, Jui. 18G6. % Holler's Element!, pp. 686-S89. 

II Traiti del Pbinomteei Blectro-Phjalologiqaei, p. 253. 
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have failed to obtain any evidence of current-force being 
manifeeted when the electrodes of the galvanometer were 
inserted in the nerves of a living animal. Some of my 
earliest experiments were undertaken for the purpose of aseer- 
taining this point ; and although results were occasionally ob- 
tained, nevertheless, as the experiments were performed prior 
to the knowledge of the existence of the electric condition of 
the nervous tissue, I have no doubt that the effects then ob< 
served were due to the circumstance that the electrodes were 
placed on heterogeneous parts of the nerve, as I shall be able 
to show presently. On the present occasion, only my more 
recent experiments will he related. 

The experiments may be classed under three heads : — Ist, 
Those in which the galvanameter was employed ; 2d, Those 
in which ihe galvanoscopic frvg was used ; and, 3d, Those in 
which a magnetized needle wm used, 

Sbct. I. — The Galvanometer. 

The animal, most frequently a rabbit, bat occasionally & 
guinea-pig or a frog, was pithed or rendered insensible by 
means of prussic acid. The sciatic nerve was carefully exposed 
throughout its whole course, and a plate of thin glass passed 
beneath it. All traces of blood being carefully removed, the 
pointed extremities of platinum electrodes were inserted at the 
extreme ends of the exposed nerve, as far apart as possible, 
leaving, however, a small portion, just at its exit from the 
pelvis, for the purpose of serving as a point of irritation. The 
leg of the limb was fastened down so as to prevent a too great 
motion during contraction, which might otherwise disturb the 
position of the electrodes. The other ends of the electrodes 
rested on and dipped into wooden cups containing mercury, 
the cups being placed upon glass for insulation : by these 
means a slight motion of the electrodes would not disturb the 
galvanometer, and it remained perfectly steady. The galva- 
nometer employed has been already described on a former 
occasion.* 

At first the nerve was irritated with the point of a steel 
needle, which was insulated, being inserted by means of a 

* Phlloaopbicsl Magaiine, Sept. ISES. 
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eotk into a glass tube, irhich formed the handle ; but, as may 
be readily auppoaed, the action of the steel needle upon the 
needles of the galvanometer ao interfered with the resultB, that 
it was obliged to be set aside, and a pointed piece of copper 
wire, or a piece of glass or a glass pen, was aged for the 
purpose. 

The experiment thus arranged, the nerve was then irri- 
tated, and the muscles of the limb made to contract; but no 
effect occurred upon the needle. When, however, tme elec- 
trode remained in the nerve, and the other was placed on its 
external surface, then the ordinary effect, the nerve-current, 
was produced, the nerve during this period not being stimula- 
ted to action : if the nerve was stimulated and the muscles 
contracted, there did not appear to be any pffect upon tJie 
needle indicative of an increase in the nerve-current, or even 
of a sudden decrease in it, the needle gradually receding to its 
former position. The nerve was divided at its lower extremity, 
one electrode brought into contact with the divided surface, 
andthc other with the longitudinal surface ; the effects were the 
same; the ncn/c-cwrreni appeared, but after that there was no 
increase or indication of a current upon stimulating the nerve. 

It will be readily seen that two questions are involved in 
this last experiment, lat. Is a nerve, during nerve-action, 
traversed by a current of electricity t which we are now con- 
sidering; and, 2d(y, Is the nerve-current affected during nerve- 
action? a question which will be considered further on. 

In other experiments the abdomen was laid open, so as to 
expose the lumbar plexus of nerves, and the nerves excited by 
a current from a pair of Grove's cells, so as to produce a more 
powerful contraction of the muBcles, the effects were negative, 
80 long as the electrodes remained in their first position in 
the nerve; but if, from the motion of the limb, or intentionally, 
the electrodes were moved, so as to be in contact with hetero- 
geneous parts of the nerve, then vibrations of the needle were 
occasionally produced. The spinal cord was irritated in the 
lower part of the dorsal region, by passing a copper wire be- 
tween the vertebrae, so as to excite contraction, but the results 
were still the same. The nerve was excited by touching it 
with caustic potash, without any effect being produced upon 
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the needle of the galvanometer ; bnt if the alkali came into 
contact with one of the electrodes, then an effect occurred npon 
the needle, evidently dne to the chemical action thug set up. 

The animal naa poisoned with etrychuine, and as soon as 
tetanic contractions occurred, the experiment was repeated, but 
with the same negative results. 

The only conclusion to be drawn from these esperiments is 
the following: — That when the electrodes of a galvanometer 
are inserted in a nerve during nerve-action, there is no manir 
festation of current force ; but if the electrodes come in con- 
tact with heterogeneous parts of the nerve, during nerve- 
action or not, then current-force is manifested; this effect 
being, however, the result of the so-called nervk-cdreent. 

Sbct. 2. — The Galvanoscopic Frog. 

The galvanoscopic frog isj unfortunately, accompanied with 
great uncertainty in its indications, and coasequently requires 
the greatest care in its employment. The delicacy of its 
indications does not always correspond with its freshness ; the 
muscles may be easily excited to contract when first prepared, 
but Immediately afterwards it may be difficult, or even im- 
possible, to arouse the contractions. This difficulty may arise 
from the muscles having once contracted remaining so. 
Again, a limb which is not very delicate in its indications at 
first, may, after some little time, be all at once seined with 
slight tetanic contractions ; this circumstance may arise from 
the nerve becoming dry, as has been already pointed out by 
Marshall Hall.* There are other circumstances which are 
undoubtedly infiuential, and amongst them the vital condition 
of the animal. It has frequently happened to me, that a 
limb which has been laid aside as worthless, has subsequently 
proved upon trial to be most delicate in its indications, with- 
out my being able to account for it. The muscles should he 
neither flabby nor too much contracted. The only test to be 
relied upon is, by occasionally trying the limb with some 
well-known source of electric action, such as the mascle or 
nerve, and to have several at hand in case of emergency. 

The former experiments were now repeated, and the nerve 

* Edinburgh Mew Philosophicnl Journal, April 1948. 
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of the galranoBcopio frog, ita Jimb beiug supported on a piece 
of gU88, w&a laid at one time tranBTereely ob the sciatic nerve, 
at another time longttndmallj on the nerve, and the nerve 
then irritated as before, but no effect occnrred upon the galrano- 
scopic limb. If the galvanoscopic nerve be placed carelessly 
open the other nerve, so that its end and side touch the 
nerve, and thus form a circuit, then the galvanoscopic limb 
will contract, this being the result of the nerve-current in the 
galvanoscopic frog acting upon its own mnaclea; the effect 
being over, and the nerve remaining in this position, no con- 
traction occurred upon stimulating the sciatic nerve, but upon 
opening the circuit of the nerve, it occaaionall; happened, if 
the frog was delicate in its iDdicationa, that contractions en- 
sued. Should there be any blood upon the nerve of the ani- 
mal, and the nerve of the galvanoscopic limb touch it and the 
nerve, then the galvanoscopic limb will contract ; this may be 
considered aa the result of a current arising from the contact 
of heterogeneona subatanoes. But in neither instance was the 
effect anything like that which occurs when the galvanosoopio 
nerve is placed upon a tetanized muscle. 

Neither Muller* nor Matteucci* have been able to obtain 
any effect when they placed the galvanoscopic nerve upon 
another neree in a living animal. 

The sciatic nerve of the animal was now divided at ita 
lower extremity, and the nerve of the galvanoscopic limb 
arranged thus : its divided extremity was placed in close con- 
tact with that of the animal, and then brought round so that 
ita side should be in contact either with the side of the nerve 
of the rabbit, or with that of its own nerve, forming a loop. 
Now, if there was anything like a current passing along the 
excited nerve of the animal, we should expect it to be con- 
tinued on along the nerve of the galvanoscopic frog, producing 
the effect of a dtr-ect current. The galvanoscopic limb con- 
tacted when first applied, due either to its own nerve-current, 
or to that of the animal, but no contraction occurred during 
the Btimnlation of the nerve, unless the circuit waa broken. 
Instead of the Bide of the nerve of the galvanoscopic frog 
being placed in contact either with its own nerve, or that of 
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the animal, the tendo AchilliB was used i the efiects however 
were etill the same, no contraction during the Btimulation of 
the nerve. When the end of the nerve of the galvanoscopic 
frog was merely placed in contact with the end of the sciatic 
nerve, so as to form a prolongation of the nerve, no contraction 
of the galvanoscopic limb occurred. The divided ends of the 
sciatic nerve of the animal were brought into aa cloee contact 
as possible by bending the limb upon the thigh, and the nerve 
then simulated at its upper part, but there was no contraction 
produced in the lower limb. 

The same conclusion may be drawn, and the same remarks 
made, in regard to the galvanoscopic frog, as were made in 
regard to the galvanometer, viz., tcAfin the proper precautiona 
were taken, no evidence indicative of the manifestation of 
CURREHT-FOBCE in a nerve dubikg nerve-action could be 
obtained. 

Skct. 3.— TAe Magnetic Needle. 

It may be readily supposed that, if we failed to obtain 
any evidence of the existence of current-force in a nerve 
during nerve-action by means of the galvanometer, it would 
most probably happen that the magnetic needle would also 
fail to detect it. To exhaust every possible mode of its de- 
tection, the following experiments were undertaken. I may 
just add, that Prevost,* Dumas,* and MuUer,* have already 
performed similar experiments, but failed in obtaining any 
result. 

A small magnetised needle, three quarters of an inch in 
length, was suspended by means of a single fibre of ailk-worm 
silk, the needle being passed through a strip of card, and to 
this the silk was attached. To avoid motion of the needle 
from slight draughts of air, and from vibration of the room, 
the silk was attached to a firm support, and a glass tube an 
inch in diaraeter, and five inches in length, was so arranged 
as to inclose the needle. The sciatic nerve being laid bare, a 
plate of glass was placed beneath it, and thus the nerve was 
elevated above the surrounding muscles ; it was then brought 
beneath the magnetic needle, and kept in that position, being 

D:|-:ect>CiO0glc 



30 Mr Baxter on Nerve-Force. 

supported upon a stool about a quarter of an inch below it. 
The uerve was placed in various positions with regard to the 
needle, sometimes parallel, at other times transversely or 
obliquely to it. The needle being perfectly steady, the muscles 
of the leg were made to contract, as in the previous experi- 
ments ; but, in whatever manner the experiment was arranged, 
there was no indication of any action upon the needle. When- 
ever any motion of the needle occurred, it was evidently due 
to the motion of the atmosphere produced by a too gre^t mo- 
tion of the limb. I may also observe that, as the experiment 
was performed near a window, it was necessary to guard 
against the heating effects of the sun's rays upon the air 
within the tube. The importance of attending to this latter 
circumstance in these experiments may be seen from the 
effects observed in a former series of experiments, to which I 
must refer.* 

Can we magnetise a needle? Thick and thin needles about 
three quarters of an inch long, and free from magnetism, were 
inserted either transversely or longitudinally in the nerve, 
and the muscles then made to contract powerfully and for 
some time by means of an electric current from two of GJrove's 
cells. In these experiments there was no distinct evidence of 
the needles having become magnetised. Upon testing the 
needles after the experiment with steel filings, it was frequent- 
ly observed that the filings adhered to the needles throughout 
its whole extent, although they had been previously wiped with 
a dry clean cloth. These effects were evidently due to the 
needle being damp ; the moisture from the fingers was suffi- 
cient to produce this damp state, and the only mode of pre- 
venting it was by heating the needle, bat by so doing any 
magnetic state it might possess would be destroyed. The dif- 
ference observed in the needles in which the filings adhered 
when magnetised or when damp is very great, in the latter 
the whole surface is slightly covered with them, but in the 
former the filings are confined to one or two spots. 

The results of our present investigation only tend to confirm 
the opinion already expressed by Muller, Matteucci, and others, 

* Edinburgh Mew PhiloBophical Journal, July 1866. 
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that nerve-force is not identical with current-force. Or the 
conclusion may perhaps be more correctly expressed by saying 
that we have not been enabled to obtain any evidence of the 
mani/eetation of current-force in a nerve during nerve-aetion. 
It must be borne in mind, however, that we are now speaking 
of nerve-action, and that we are not disproving the existence 
of the so-called nerve-eurrent which is manifested in a nerve 
during its quiescent state ; and this brings before us another 
most importantquestion for consideration, viz., — Ta this nerve- 
current affected during nerve-action? 

In De la Bive's valuable Treatise on Electricity,* and to 
which I must refer, as containing perhaps the most recent 
siews in regard to this question, will be foundthe following 
important remarks : — " We know," saya De la Eive, " that 
the nerve possesses of itself a certain electrical state, which 
we have succeeded in determining ; we know, moreover, that 
this electric state is modified by every excitation exercised 

upon the nerve Now, if, by any course whatever, 

the electric state of the nerve is modified, equilibrium is de- 
stroyed ; and from this there results a contraction of the 
muscle, or a sensation. Before studying the consequences of 
the modification, we may remark, that it consists in the fact 
that the organic molecules of which the nerve is formed are 
not polarised transversely from within outwards, but longi- 
tudinally from one extremity to the other, as is every con- 
ducting body traversed by an electric current. When the 
modification arises from the immediate action of the nervous 
centre, it appears that the polarisation is brought about always 
in such a manner that the negative poles of the molecules are 
turned 'on the side of this centre, and the positive on the side 
of the muscle, as would result from the action of an eleetrio 
current that might be travelling in the direction of the nervous 
ramifications. This it is that explains why an electric current 
which travels in this direction favours the contraction much 
more than when it travels in the contrary direction. This is 
equally a natural consequence of the fact that the particles of 
the nerves upon which the immediate action of the brain 

*A TrestUe od Eleetricitj, b; Aug, De U Rive. Tranalated b^ C. V. 
W-lker, P.R.8., vol. iil. p. 56, 
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mnst be exerted, being the interior which penetrftte into it 
more deeply, have their negative poles free." 

" If, instead of coming from the brain, the action exerted 
upon ike nerve cornea from the muEcle, the polarisation of the 
nerve must take place in a contrary direction, namely, so that 
the positive poles are all turned towards the side of the nervong 
centre, and the negative towards the side of the muscle whence 
the excitation comes." I have quoted these observations at 
Bome length as containing perhaps the moat recent views apon 
the subject and supported by ah authority of some weight. 
Now, the only conclusion that appears to me that can be drawn 
from these remarks is this, that the force propagated along a 
nerve during nerve-action is identical with current-force as it 
exists in a wire carrying a current of electricity. If so, I 
need scfmsely add, that we ought to be enabled to obtiun some 
direct experimental evidence in support of this opinion : at 
the present time I know of none beyond that advanced by Da 
Bois Reymond, who appears to have ascertained in his experi- 
ments that the nerve-current may be made to inereaae or 
diminish according as the nerve is excited by an electric cur- 
rent — ^being increased if the current passes in one direction, 
and diminished if it passes in the contrary direction. 

I have already had occasion to relate some experiments on 
a former occasion* in which I endeavoured to obtain an in- 
crease of the nerve-current according to the mode suggested 
by Du Bois Beymond^ but entirely failed in doing so. As 
those experiments were not undertaken for the express purpose 
of ascertaining whether the nerve-current la affected during 
nerve-action, the following experiments were performed. 

Is the nervetnirrent affeeted during nerve-action ? Instead 
of employing a nerve separated from the animal, the experi- 
ments were conducted in a manner similar to those that have 
been already related in the previous part of the present paper, 
viz., with the sciatic nerve. The electrodes of platinum were 
coated at one extremity with shell-lac, leaving, however, the 
extreme end bare, and one of them was pointed so as to be 
easily inserted into the substance of the nerve, whilst the 
other electrode presented a flat surface to rest upon the surface 

* Edinburgh New Pfailosophicil JoarnBl,. Ajiril 1E68. 
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of the nerve. The distance at which the electrodes were 
placed from each other, varied from an inch to a qoarter of 
an inch, bnt were generall; within about half an inch of each 
other. When the needle indicated the existence of the oerve- 
corrent, the upper end of the sciatic nerve was stimnlated 
either hj means of the glass pen, or copper wire, or an electric 
current, to produce mnacnlar contraction in the leg : sometimes 
the nerve was stimulated b; a constant corrent, at other times 
by an intermiUing current. The corrent was passed at one 
time as a direct current, at another time in the inver$e direc- 
tion. Now, in whatever manner the nerve was excited to 
action, I fuled to obtain any evidence of a decided increate 
in the nerve-eurrent, neither conld I obtain any definite in- 
dication of a sttdden decreage in the nerve-current — the needle 
gradnall; receded. Vibrations of the needle were frequently 
observed, and were evidently due to the motion of the electrodes 
caused by the movement of the limb daring the contraction 
of the muscles. The effects upon the needle were just the 
same in whatever position the electrodes of the galvanometer 
were placed; whether the electrode in contact with the surface 
of the nerve was placed on the upper or lower portion of the 
nerve, between the stimulated portion of the nerve and the 
other electrode, or below the latter. There was no decisive 
action upon the needle in these experiments indicative of any 
marked influence over the nerve-current, the needle merely 
returned to its former position, or gradually receded. 

When the galvanoscopic frog was employed, as in Sect. 2, 
after the first effect of the nerve-current was over, there was 
no further contraction, however long the nerve was stimulated ; 
there was no eflect corresponding to the tetanized muscle — it 
was impossible to produce a tetanic condition of the nerve, so 
that it should affect the nerve of a galvanoscopio frog.* 

I should certainly hesitate before coming to the conclusion 
that no effect is produced upon the nerve-current daring 
nerve-action ; hut I certainly have not been enabled to obtain 

* What tha condition of the nerra may be along which the inmru current 
bu paned for Mme time, M aa to produce tetanlo contracHoni In iti own limb, 
I hafe not been able to aicertain ; there la ao ittatau Id the nerre-correDt. 
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those definite and eooBtant indioationa that we bare a right 
to expect wider the Bnppoflitieo Uiat the nerTe-carrent, as 
numifesied in the tr«mmene direction of the nerve, is oon- 
verted during nerre-action into a enrreDt in the longitudia»al 
direction of Hie nerve, vbieb appears to be the opinion of 
De la Bive, u expfeesed in tiie remarks I have alreadj 
quoted. 

Conoludmg R^maris. 
He eonclnsions that we have arrived at in the present in- 
vestigation being of a negative character, may perhaps be 
considered as anything but satisfactory. Let as not, however, 
be led away by the false Bnppositioa, that becanse negative 
results have only been obtained, that therefore no positive 
knowledge is acquired : we may have ascertained a most im- 
portant fact, if true, and, whether true or not, may partly de- 
pend upon oar being able to pve a satisfactory reason for our 
failures. Have we not, it may be asked, commenced our in- 
quiry with a false notion in regard to nerve-action — viz., its 
identity with electric action 1 Have we not supposed an 
identity to exist between current force and nerve-force, which 
we have failed to prove ! To suppose that the oonditions may 
exist in the one case and not in the other, and that the two 
forces may still be the same, cannot be deemed latisfaotory 
to any experimentalist. If nerve-force be electric fimie we 
have a right to ask for some proof of it. The circuit form of 
the arrangement exists in the trantvene direction of a nerve, 
and we can detect the necessary current, the so-called nerve- 
current. The effects here, however, are analogous to those of 
a charged Leyden jar rather than to a voltaic circle, as I 
ndeavoured to show in a former paper, and to which 1 
[ready referred. The very circumstance of omi being 
show this state in the trantverae direction, would lead 
xpect that we ought to be able to prove its existence in 
gitudinal direction, if it existed, 
subject under consideration involves, however, three 
b questions, lat, Is nerve-force nothing more than 
Btrio force which exists in the nerve, and put into mo- 
trinff nerve-action t or, 2dly, Is this electric force in 
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tb« nerre amnerted into nene-foree dniBg iHrre-aetiaa 1 or. 
3dly, Is this electric cmidition of the tiesae merelj % «(»& 
tion, sad pevhtqw a neeesaarjr condition, for the miiiifirtilii» 
erf nerre-actioD \ 

In reply to the first qoection, H jbaj be obserred, that my 
experiments have failed to gire (he neoeaeaij proof in fatoor 
of this nppositioD. 

In regard to the second qnestioB, if ire eo«ld obtain tmj 
decided evidence of the nerve-carrent being aSeeted dmimg 
nerve-action — I mj decided — then we should be called npoB 
to acconnt for its tacruue or decrease, aeeotding to the [mn- 
ciples of coruervation of force,* and to ihoir what has beetniH 
ef the force. Bnt if the effects that have been obtained with 
&e galvanometer, vis^ a pradtuU decrtaas in the nerv9- 
enrrent, ench as I have observed, be doe nerelj to a diaorga- 
nisation of the nervosa tissue, and they are such as are eon- 
sonant with this Bapposition, then nerve-foroe rnnst be ranked 
as a higher /om of force, and the electric conditioD of the 
tissna naerely a condition for the manifestatioQ of nerve-actiOD. 
To assist in elucidating this question, let as jast refer kx % 
Koment to tiie mnscnlar current, and see whether this enrreat 
is affected during moscolar contraction. 

When the electrodes ef a galvanometer are so arranged 
with ^e muscular fibre, viz., in contact with the transverse 
and Ifm^tndinal sections, the nraseolar current is produced ; 
i^on making the muscle conbact the needle rctums rapid^ 
to its former poriUon, and passes beyond it. Da Bms Bey* 
moad has demgnated this eSEeet " the n^ative variation of 
the moscalar cnrrent ;" the exact meaning of the phrase I do 
not comprehend, if it be intended to express more than the 
fact. The qoestion, howevw, is this. Is the return ef the 
needle in cosseqnence of one (^ the snrfaces of the mttscle 
separating from the electrode during the contraction of the 
fibre, and so breaking the circuit ; or is there a sndden dimi- 
nution in the electric tension of the tissue, and so prodncing 
a «2eers<i«« in the mnscnlar eorrent % Now, we have some 
evidence that there ia a discharge of electric force daring 

* On ths ConserTation of Fonu. By Prof. Faradiijr. " FbiloaopliieU Uag*. 
line," April 18S7. 
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mnacolar contraction, as shown by the galvanoscopic frog in 
Matteacci's experiments ; but we hare no evidence that the 
mnsonlar oiurent a increased in these experiments daring 
mnacnlar contraction. The loss of force — the lowering of the 
electric tension of the mosculor tissne — which takes place 
during contraction is restored hj nutrition.* Now, if we can 
detect the evolntion of electric force in the muecnlar tissue 
daring muscular action, sorely we ought to be able to obtain 
some evidence of the manifestation of electric action in the 
nerrooB tissue during nerTe-action — if nerve-action be, as it 
is supposed to be, merely the result of the electric force of the 
tissne being converted into current force. 

Let 08 not hastily conclude that nerve-force is totally dis- 
tinct from electric force, or that it bears no relation to it or 
the other jM>Zar forces, such aa magnetism, for example. We 
appear to be in a position somewhat similar to the physical 
philosophers prior to the discovery of Faraday of magneto- 
electricity. So long as they confined their experiments to the 
mere application of the electrodes of the galvanometer to the 
two ends of the magnet, no result was obtained ,- the necessary 
evidence, the connecting link, was wanting ; and we may now 
be in & somewhat similar position. I am not now supposing, 
or going so far as to say, that it mutt he by means of the 
galvanometer that this necessary evidence, the connecting 
Unk, is to be obtained ; it may be by some other fact totally 
unconnected with the galvanometer that the connection will 
be shown. We have sufficient evidence, however, to show 
that an intimate connectioH exists between nerve-force and 

* AeooTding to the priociplea of tha Conttmuiim of I^nt wb mnit eadeaTOnr 
to traca oat in nhat muu«r th* tamu in the muacls is diipoaed of. Wa liaia 
IMal d«*alop<d during moaonUr contrMtion, u sliown by Becqaarel, sjid 
Bratehat, and Mattaucd. Carbooio add la avolrsd dniing mucuUr eon- 
tnotion, « aliown by Mattancci in hii axpariinaiitB on nnucnlai- napiistioii. 
Elaotrlo (brc* ii arolTsd during nnuealar contracUon, aa liaa been proved bj 
Uattaacd, and coofirmed bj othen, and alao bj Bame of mj own eipeFiaents. 
It wonld be, perbapa, enoneow to aappoae tkat tha fbrce ia GonvBrted into 
Gbenieal aetlon >■ nutrition ; Dsttititm la andoubtedl j Inrrnaniid during con- 
tiouad moacular axartteti ; but mnaeulai action — eaiiti*ction — would ifipear la 
be tba firtt act In thia Mriaa of avanti, and nutrition tba aecond ; contnctioa 
may be eannder«d aa the axhaiuUng act, nntrittcm the natorlng act, in thia 
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electric force, vis., in the dcTeliqiment of tfae electric force 
iQ the fish, in the dependence of the fwmer nptm the viU c£ 
the latter. We mxj alao refer to the reUlioD that exists 
between nerve-force and mnscnlar fc^ce. We have ttzmig 
evidence for believing that mnscnlar fuec is a polar fnce ; 
the electric condition of the tissoe and the develt^nnent of the 
force dnring contraction is in favour of the sii^>odti(Hi. We 
are not compelled to asBome that an j peculiar force exists, or 
is associated with the mnscle distinct from this electric force, 
only that the mode in which it exists is brooght about bj 
other agencies than those that occur in the inorganic king- 
dom, viz., by nutrition. It is in these intimate relations and 
connections in the dependence of the develt^ment at electric 
force in the fish, and of mnacolar eontractitm opon nerve- 
action, that the strongest evidence for the polar character of 
serve-force is manifested, and not so much npon the electric 
condition of its tisane.* 

But, it ma; be asked, are we justified in snpposing that 
nerve-force, in nerve-action, is entirely independent of the 
electric force as it exists in the nerve in its qniescrat state % 
Do we not see that nerve-force bears some lelatiMi to the 
state of the vital powers of the animal, via., its nutrition ; as 
nutrition is increased at diminished, does not nerroiis energy 
increase and diminish in a corresponding ratio, and have we 
not experimental evidence to show that the electric state of 
the tissue (the nerve-current) is dependent upon, and varies 
according to, the state of nutrition of the nerve-tissue. Do 
not all these facts show that an intimate relation exists be- 
tween these two forces — between the electric force in the 
tisBue and nerve-force, and therefore what right have we to 
suppose that any other force but the electric force is con- 
nected with the nerve. 

All this may be granted, bnt the premises do not justify 
the conclusion.' There may be no necessary connection be- 
tween the electric state of the tissue and nerve-force beyond 
* We most not OTiHook the cccnecUoo which eiUt* between iierT».fore« 
and ittTttvm. The Utter ii nndoitbledlj m, poliir metlon, but the inSuenee of 
uervDOB KtioD oier Mcretlon, ■Ithongb it uidaabtedlj exltti, dow not appear 
to be exerted in to immediate and dinet ■ manner u in the two ln>tancc« We 
bave jwt qooted. 
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that of being a oondition, find perhaps a neeeflsaiy condition, 
fen- tito manifestatioD of nerve-force. I will not go go &r as 
this, knd Bay that the eleetrio force of the uerre hag no c<m- 
neotion vhaterer with nerve-force, bnt only this, that nerTe- 
force ie not merely the 6)801710 force of the tissoe ctmverted 
into current force, as has been aoppoecd to be. Whether die 
etectrio force of the tissae ia (wnvertoi into nerve-force during 
nerve-action is another qnestioD, and perh^)g the qaeation for 
ua to solve. At present, we have no experimental evidence 
to prove this supposition ; for we have not obtained any indi- 
cation of a decided loss in the electric state of the tissue, a 
sudden decrease in the nerve-current during nerve-actioa to 
indicate such a eomersion. This evidence, however, is not 
decisive of the question, and at |veaent it may be oouradered 
an open one.* 

It must be remembered that we have hitherto Hmited oar 
views, and have been comparing nerve-fwce with only one of 
the ordinary polar forces with cnrrent-force. Let us now 
CMDpare it in regard to magnetic action. In a magnet we 
can get no evidence of cnrrent-force travelling /rom one po^ 
to the other ; the force exists in a state of tension, which may 
be raised or lowered without affecting the galvanometra when 
arranged with the electrodes at the two ends. May not nerr^- 
foroe exist in a state of tensioD, and nerve-aetion eorreepond 
with a rising or lowering ef this state, just as the magenta 
fibre may be regarded as existing in a state of electric tension 
and muscnlar contraction, the result of a lowering of its te^- 
sicm. The development of the force in the fish, and other 
fecta, may perhaps be adduced as an argument against tbis 
supposition, and in favour of transmissioa of force from eae 
point to another along the nerve. Still it behoves u9 not to 
keep limiting our viewe to one class of actions only, but to be 
hold and suggestive, and seize npon any resemblaaees, bow- 
ever slight ; and provided we do not allow them to take a too 
firm hold of our minds, se as to lead ns to consider them as 

* I have not tboa^ht it necessar; to tdduca other well-kBevn aTidenc* to 
■how the difference betwean tha ac^D of nerva-force and of correat-fotce. 
The ligature of a nerve preventing the tianemiaaioa of nervs-force, U a itrang 
argument againat the identitj of theae two farcea. 
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realities, but merely anggestive, by leading to future «zperi- 
ffientB, -we may hope to arrive tiltimately at some more pro- 
mising and positive resnlta. 

The following conclnsioDa nay be dedvoed ftom the fore- 
going inquiry :— 

First, That nerre-foroe, dwring nerve-action, is not cvirreni- 
force. 

Secondly, That the electric condition of the nerve, as ma* 
nifested by the nerve-cnirent, is not converted during aervft- 
action into current-force. 

Thirdly, That 'the electric condition of the nerve may be 
merely a condition, and perhaps a aecesflary condition, for 
the manifestation of nerve-action. 

Fourthly, That the evidence in favour of nerve-force being 
polar, is shown by the connection that exists between the 
developmmit of the electric force in the fish and its depend- 
ence upon the will of the animal, and also in the oonneotion 
between nerve-action and muscular action, the latter being 
regarded &b polar. 

Fifthly, That the whole of the evidence indicateB that 
nerve-force is of a higher character than uiy of the other 
known /orms oi polar force ; and, 

Sixthly, The question whether the electric force, a« it 
esiata in tjie nerve, may not be eonverted into nerve-force 
during nerve-action, may be considered at present an open 
question. 



Remarke on Ozone. By Abtsub Mitchell, A.M., M,D.* 

Tb.« object of the present short communication is to expose 
some imperfections in that mode of determining the amoimt 
of ozone in the atmosphere which ia at present in use among 
Meteorologists. 

In 1S48 Schonbein diseovered this peculiar condition of 
osygen, and ahowed that it existed in the atmosphere in mi 
UQcombined state. He at once conoluded that a substanca 

* Abstract of a p^er read to the ScottUh UeteorologictJ Society in 
JlDOUy 1800. 
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|iiMW iiiiiiij], tmth propoties u those belonging to ozone onght 
to h»Te impOTtant bearings mi anima] and vegetable health, 
and be na thos led to search for a method of measuring its 
Tarying qnaati^ in the atmoqdiere. This search resulted in 
what is no« known as Scfaonbein's Oionometer. Paper is 
diffwd in a solntioD of iodide of potassium and starch, and 
then dried. A slip of this is exposed to the action of the air. 
If oHHie be [««flent, it liberates the iodine, which combines 
with the starch, and ^res a blue colour to the paper when it 
is moistened. This is then compared with a scale, having on 
it different shades of bine, numbered from 1 to 10, and the 
nnmber of that shade with which it coireBponds in depth of 
coloor is entered in the record as the representative of the 
amount of oione in the atmosphere. 

Kther this, or that modification of the plan suggested by 
Br Ho&t, is the one now actoall; employed b; meteorologists. 
I hare never myself worked with Moffat's ozone papers, but 
Sr Baker's researches prove that they excel Schonbein's in 
delicacy. They are not, however, altogether protected from 
tiie fallacies to which I am about to point — the objections 
which hold against the one, holding in some messore, if not 
equally, agunst the other. 

An ozonometer was exhibited at the Leeds Meeting of the 
British Association by Dr Lankester ; bat with the constrac- 
tion and nature of this I am not accurately acquunted, nor 
am I aware that it has been practically adopted at any of the 
stations either of the British or of the Scottish Meteorological 
Societies. I am led to understand that in Scotland iSchon- 
bein's papers are those generally used ; and this is the method 
which I conceive to be open to soch serious objections, as to 
render all but useless the recording of observations founded 
on it. 

Let me suppose that a bit of Uiis prepared paper is exposed 
during a perfect calm. It will then be acted on only by the 
ozone in the ur immediately surrounding it. This may be far 
too small in quantity to set free an amount of iodine sufficient 
to give an appreciable indication with the starch ; or it may 
happen to be in such sbandance as just to give a trace of 
discoloration. IJot me now suppose another simile bit of 
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paper expoBed to the eame atmosphere — that is, to an atmo- 
sphere eoDtaioing exactly the same percentage of ozone, but 
which, instead of being calm, is now in a state of rapid motion 
— in other words, a strong wind is blowing. The action does 
not now cease when the ozone of the small atmosphere im- 
mediately surrounding the paper is exhausted. On the oon- 
trarj, a continuons stream of air, carrying with it the reagent, 
flows over the paper — fresh ozone arriving at each instant to 
add to and increase the indication, by setting more and moire 
of the iodine free. The paper is then examined, and No. 9 or 
No. 10 entered in the table as the representative of the amount 
of ozone in the atmosphere. 

Now in both of these cases the percentage of ozone is exactly 
the same, yet in one case the test shows 0, or a trace, and in 
the other 10, or a maximum. It cannot, therefore, be taken 
as a faithful measurer of the varying proportions of this sub- 
stance in the a.ir, nor even as one which approximatively speaks 
the buth, since it is capable of so large an error. 

This is the first and most important objection which I have 
to adduce. 

If it were wished to determine the varying amount of car- 
bonic acid in the atmosphere, and a solution of caustic baryta 
were resolved on as the agent for fixing it, would it be con- 
sidered a matter of indifference whether the baryta were acted 
on solely by the carbonic acid in the stagnant air filling the 
jar in which it was contained, or whether a current of air 
were forced through the solution, leaving its carbonic acid as 
it passed, to add to the indication 1 It certainly would not ; 
yet the ozonometer which we use is in its conditions and work- 
ing all but a parallel. 

My attention was first drawn to this error during the course 
of some investigations into the climate of North Africa, which 
I made in 1855. I then observed that I had always a deeper 
discoloration when the wind was strong, and the instrument 
became rather an anemometer than an ozonometer. It has, 
indeed, been suggested to me, that the ozone may exist in the 
air in a small but constant quantity like carbonic acid, and that 
therefore everything may depend on the velocity of the wind. 

I have frequently, while walking along the shore, attached 
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ft piece of the test-paper to my h&t, so that it was freely offered 
to the wiBd, and, if thie were strong, in the conrse of an hour 
or two I have had a high indication, while another bit, so 
attached as to be protected from the wind by the body of the 
hat, remained ouaffected, or nearly so. 

In like manner, when we had a strong wind, I have exposed 
one paper fully to its infinence; a second in the open air, 
but sheltered from the wind by, or under the lee of, a wall, a 
piece of wood, or other object ; a third opposite an open win- 
dow, but fairly within the room ; and a fourth in a room with 
closed doors and windows. On the £rst I usually had a deep 
tint, on the second occasionally but rarely a trace, and on the 
third and fourth I never found even this. 

In repeating these experiments, I varied the circumstances 
from time to time in order to give the results additional 
weight. The issue, however, was uniform — the paper sheltered 
from the wind was always less deeply coloured than that ex- 
posed to it, and the difference was in proportion to the com- 
pleteness of the shelter. 

This influence of the wind has been pointed out by other 
observers, but I am not aware that its full importance as a 
source of error has ever been indicated. When alluded to, 
it has not been regarded simply as a question of velocity of 
wind, hut generally other elements, such as direction, humidity, 
Ac., have been introduced, without notice of the very great 
preponderance of the velocity of the wind over all other 
influences. 

In March 1857, Dr G. S. Thomson of Glasgow makes this 
observation : — " On most of the occasions on which I have de< 
tected ozone in the air, the wind was blowing pretty strongly." 

In the remarks which follow Mr Forbes of Culloden's obser- 
vations during the gale of Nov. 1857, we find the following : — 
" Dunng this storm, much ozone seemed to be present in the 
atmosphere ; but for some weeks previous to this date the air 
was tinasualljf calm, and very little ozone could be detected 
by the ozone papers." 

It is by no means impossible, that during the whole of the 
period indicated (both of storm and calm) the proportion of 
ozone in the atmosphere never varied. 
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In the Society's Report for the quarter ending March 1856, 
Dr Stark throws some doubt on the valae of the teat em- 
ployed, fearing that it ma; be affected by other atmoBpheric 
agencies, and, at the same time, he cites some experiments 
made by Dr Kankin of Auchengray, who suspended papers in 
three situations — " 1st, Exposed to light and air ; 2d, Exposed 
to air, but shaded from light ; and, 3d, in & well ventilated 
apartment," and who states, " that as a general rule, he found 
that no change of colour was induced on the papers in the 
ventilated apartments or in those in the open air, tvhen the air 
was calm; that wind, when combined with dampness, caused 
. a deep full colour in tbe papers exposed to the air, but shaded 
from the light ; that the colour was less deep in the paper 
exposed to light ; and that no change of colour occurred in 
the papers suspended in the room." 

This is in accordance with what I have observed myself ; 
but I think Dr Rankin is wrong if he attributes much value 
to tbe hygrometric condition of the atmosphere, or to the 
action of light. 

With regard to the latter, 1 sealed some of the papers in a 
glass tube, and exposed them for months to the influence of 
an African sun, and no change followed. The same negative 
result followed a similar exposure of some of the solution of 
the starch and iodide of potassium. 

To the hygrometric condition of tbe atmosphere so much 
importance has been attached, that Dr Stark, in his very able 
address to this Society in January 1858, expressed a doubt 
T^bether the test at present in nee indicated anything more 
than the quantity of free humidity. In this I think he is in 
error. When the free humidity was large, and tbe air calm, 
I was accustomed to get low indications, or none at all ; while, 
on the other hand, with little or no free humidity, but a strong 
wind, I had high indications. 

I do not, however, mean to say that free humidity in the 
air, the direction of the wind and tbe objects it passes over in 
its conree, the falling of snow, the altitude of the station, and 
such like things, may not positively influence the amount of 
ozone in the air ; but while the instrument for detecting the 
variations in this amount is so strongly atfected by tbe mere 
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motion of the air, that a bare trace may he marked down as 
10, and a comparatively large proportion as t or 2 — I say, 
while we use anch an instrument, we mnst be very careful 
that the mere motion of the air is not doing what we are 
placing to the credit of other agencies. 

In Mr Glaisher's Report to the Board of Health on the Me- 
teorology of London in relation to the Cholera Epidemic of 
1853-4, ozone receives that share of attention which it un- 
doubtedly deserves. Both Moffat's and Schtinbein's papers 
were used, but Mr Glaisher bases his results on those of Dr 
MofFat. 

We are told in this Report that, " from August 24 till Sep- , 
tember 4 there was no osone at any station near the metro- 
polis, and very little at any station over the country. A little 
was shown on September 5, and from this time afterwards was 
exhibited generally. It was most abundant on September 24 ; 
October 7. 8. 11, 18, 25; November 19, 20, 24, 25, and 26." 

Now, on examining the tables showing the daily horizontal 
movement and direction of the air at the Royal Observatory, 
Greenwich (and this may be taken approximatively as the 
movement of the air over all London), we find, that with one 
exception (the first), all those days when there was no ozone 
are marked calm, and that, while the average daily movement 
of the wind for August and September is 78 miles, during these 
days it did not exceed 41 ; and Mr Glaisher himself speaks of 
the period ending September 11 ae "almost calm weather." 

Turning, again, to the days when a maximum indication of 
ozone occurred, we find that the " whole or part" of only one of 
these days is marked " calm ;" and curiously, on tltat day the 
air had, nevertheless, more than its average horizontal move- 
ment, which, for the whole months of September, October, and 
November, was 82 miles. For the special days, however (omit- 
ting the last, which appears exceptional), the mean movement 
was 119 miles, or three times that when there was no ozone. 

He also publishes a table, showing the ozone observations 
at the different stations in the metropolis; and from this it 
appears, that at places of high elevation ozone was observed 
at nearly all times, while at stations of low elevation its quan- 
tity was always insignificant, and at some of them no trace of 
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it was ever detected during the whole period of observation. 
He infers from this that " the presence and amount of ozone 
wonid seem to be graduated by the elevation, and to increase 
as vre ascend." At the country stations the same thing waa 
observed. " At all times," he says, " the amount of ozone 
was greatest at places of the highest elevation." 

Now, with reference to the force of the wind at places of 
low and high elevation in the metropolis, we find it was much 
less over the low ones than over the high and outlying ones — 
the ratio of estimated force being as 2^ to 1. Even during 
the windy period that followed the almost calm weather end- 
ing September 11, while the average pressure on the square 
foot at the one set of stations was 1 lb. 7. oz., at the other it 
was only ^ of a lb. And Mr Glaisher infers from this, that 
for tbe greater number of the hours of the night the air must 
have been "in an absolutely calm state." 

It thus appears, that hy mere movement of the air we have 
satisfactorily explained the origin of the absence of ozone on 
the days specified, its large presence on other days specified, 
and its general deficiency in low-lying places as compared 
with places of high elevation. 

With reference to London, he accounts for its absence at 
low elevations " by the great amount of organic matter in the 
atmosphere in low districts, especially in those situated on 
tbe level of the Thames." And I do not doubt that this i» an 
agency ; but will it explain the same deficiency occurring in 
country stations 1 I do not think it will ; nor do I regard it, 
either in town or country, as that which has the greatest share 
in igiving these results. Mr Glaisher himself observes, that 
these low-lying stations " are also distinguished by a stag- 
nancy of the atmosphere, and that it remains to be proved 
whether the total defect of ozone at all these stations is caused 
by the presence of large quantities of organic matter decom- 
posed by ozone, itself being simultaneously destroyed — or 
whether it is owing to the small amount of ozone contained in 
a small volume of air, which, to obtain a perceptible elimina- 
tion of iodine, should pass the test-papers in larger quan- 
tities." 

For myself, I believe the total defect depends on neither 
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cause alone, but probably on the two. On ose — the etagna' 
tioa of the air — I regard it as positive that it depends in part, 
and as more than probable that this part is a very large one. 
What is the extent of the operation of the other cause it is 
difficult to say, except that on the whole it must be small, 
since Dr Moffat tells us, in a letter to Mr Glaisher, that he 
has " often placed test-papers in a position exposed to the 
action of decaying matter, and has never seen any difference 
between them and others placed beyond its influence." Yet 
from some cause or other, we are able to infer, even from this 
imperfect test, that ozone is defective in and about large 
cities. In 1853-4 it was so at all the metropolitan stations, 
even at Highgate and Bexley Heath, compared with stations 
of the same elevation in the country. In Greenock and Glas- 
gow, also, it is found steadily deficient. At Birmingham it 
was observed that there waa always less ozone when the wind 
crossed the town or colliery district before reaching the paper ; 
and in 1857 Dr Conway made a similar observation in Lon- 
don. And Dr Tripe, in the same year, observed that with 
north-east winds be had always less ozone than at other times, 
and he concluded that the air was deozonised by passing over 
London. Dr Moffat, too, was led to the conclusion that the 
products of combustion destroyed ozone. 

Mr Glaisher also remarks, when speaking of the observa- 
tions made in Hospitals, " that every test-paper has remained 
colourless which has been placed in stagnant air, whether en- 
closed or not, with the exception of the few cases noted at St 
Mary's." 

At one of oar own stations — viz. Smeaton, the hemisphe- 
rical cup wind-gauge has lately been used for measuring the 
wind's motion. At the same station ozone observations are 
regularly made. I have bad the opportunity of comparing 
and analysing these for the months of August and September 
of the past year, and with these results : — Taking all ozone 
observations for August below 3, we have an average of 2-8, 
and an average motion of the air of 70 miles. Again, taking 
all above 4 (going up to 75}, we have an average of 5-2, and 
an average motion of the air of 142 miles; or, with about 
twice the depth of indication, we have twice the motion. 
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September, the following month, shows the same result, but 
not BO strikingly. 

I hardly think more can be required to show the existence, 
extent, and importance of this fallacy in the mode of taking 
ozone obaerrations hitherto adopted. The remedy for it in 
theoTy is the provision of some method by which a known 
quantity of air, at a fixed rate, shall pass over the test-paper 
for each observation. Or, if the horizontal movement of the 
air were known during the period of the paper's exposnre, 
from this and the depth of the tint a formula might be cod- 
stmcted, which would give an approximation to truth. 

I made an effort to accomplish the first remedy myself. I 
constructed a small chamber with a diaphragm, having an 
aperture, into which was fitted, for each experiment, a bit of 
the prepared paper. The air was then drawn through the 
apparatus by means of an aspirator, and the rate and quan- 
tity were the same for each observation. The quantity which 
I was able to draw through, however, was far too small to give 
any indication, unless by constantly readjusting the aspirator, 
which involved the waiting on of the observer, and became 
tedious and unsatisfactory. It wonld not be difficult, however, 
to provide a large aspirator, or other mechanism, which would 
meet this difficulty. 

Instead of paper, I would suggest the use of prepared tar- 
latan muslin for such an instrument. Affer washing this in 
distilled water, dtp it into the solution, stretch it on a frame, 
and, while it is drying, tap the edge of the frame constantly 
on some solid body, so as to make it uniform in quality, and 
keep the meshes open for the transit of the air. 

The railway might be made the means of determining the 
influence of the motion of the air over the paper, in order to 
calculate a formula for correction of the readings as at pre- 
sent carried out> which then should be recorded thas ^-^ 

meaning that 40 miles of south wind gave a tint correspond- 
ing to No. 4 of the scale. 

But even if this source of error were fully met, there re- 
mains a second of no small importance. It often happened that 
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on comparing the tint of the test-paper with the ecale, I myself 
asBigned to it one number, while another person placed it a de- 
gree higher, and a third a degree lower, and occasionally even a 
greater diversity than this occurred, amounting to 30 per cent. 
If the tints on the scale Ttself be numbered on the back, and then 
cut out of the Blip, leaving no white margin, and a dozen per- 
sons be asked to arrange them in the order of their depth, it will 
seldom happen that more than aiz will be correct, and some- 
times extraordinary errors will occur, I have tried this over 
and over again. When the tone of the blue or purple of the 
test-paper is not identical with that on the scale, as nearly 
always happens, it is clear that the difficulty of determining 
with which of the numbers on the scale it corresponds in depth 
of shade is still further increased. Moreover, it is constantly 
happening that the paper is streaked, spotted, or discoloured 
only at its edges, the same paper having, at some point or other 
of its surface, all possible shades of blue or purple, and then 
comes a further difficulty in assigning to it a proper number. 
It will be observed that this second source of error admits 
of the same observation being recorded by one man as 2, and 
by another as 5. If our thermometers equally wanted preci- 
sion, or were as difficult to read, one man might be entering, 
the temperature at 40°, and another at 60°, at the same place 
and hour, and irom the same instrument. 

The third objection applies to the reagent itself. Dr 
Andrews of Belfast tella us that " oxygen may be completely 
converted into ozone in the presence of iodide of potassium 
solution." And Cloes asserts that it may give the same re- 
actions as with ozone when exposed to the vapours of NO^, 
or to the emanations from resinous trees or aromatic plants. 
And, according to Seotitetin, ammonia prevents the action of 
the ozonometer ; while Dr Moffat himself, the most enlightened 
and indefatigable of all ozone observers, tells us that he has 
observed test-papers remaining for weeks in a new ozone test- 
box without coloration, while papers in an adjacent box were 
indicating 3, 6, or 8 daily, and this discrepancy he attributed 
to the newly wrought wood. When such slight oanaes become 
serious disturbers of the working of the instrument, and when 
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the causes of disturbance are so nnmerous and so varied in 
their nature, there is a difficulty in deciding that they have 
been absent in any case. 

It irill not be easy, however, to discover a new aod better 
reagent. The alcoholic solution of Boletus luridus, a species 
of fungus, which is colourless in itself, is said to become blue 
linder the influence of ozone ; the same is also true of the 
alcoholic solution of another fungus, the Agaricua sanguineus. 
And the white precipitated tincture of guaiacum ia also ren- 
dered blue by ozonides, and I think by free ozone. Perhaps, 
therefore, 'some other colour test may be discovered, whose 
action will not be so easily disturbed. I have none, however, 
to suggest. 

The fourth objection arises from the curioos fact, that a paper 
exposed at night may at six or seven in the morning be deeply 
discoloured, and at nine or ten, the regular hour for the reading, 
be bleached again.- This occurs independently of light or mois- 
tare in the air. Its cause I am not able definitely to assign. 
But as a source of error it is of great gravity. It has been 
asked whether it may not depend on the action of antozone ; 
bat the existence of this body in a free state has not yet been 
determined. The most probable explanation, I think, will be 
found in thfe Volatility of the liberated iodine, which does not 
combine with the starch to form the fixed iodide of starch till 
the paper is moistened. 

Ozone being such a powerful oxidising agent, it was gene- 
rally expected that its varying proportions in the atmosphere 
would be found to have a direct and ma,rked influence on the 
prevalence or rarity of certain diseases. This I think was a 
reasonable expectation, and the introduction into the study of 
climate of this chemical element was rightly regarded as full 
of the promise of good results. That this expectation has 
hitherto met with a signal disappointment, no one, I conceive, 
can wonder ; becanse, while we have been assuming that we 
were measnring and recording the varying proportions of this 
substsnce, we have in reality been doing no such thing. I 
have shown that the rate of the atmosphere's motion naist 
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affect erery observatioD, that the reading of the instrument 
admits of wide error, and is always uncertain ; and that the 
sources of disturbance from causes of a local character are 
numerous and very strong. No sound conclasionB, indeed, can 
be deduced from the comparison of the fluctuations of disease 
with ozone ohserrations as at present made. 

It may be said, however, that it is of importance to know 
what quantity of ozone is brought to act upon man, and not 
what percentage the air contains, since it is that which will 
affect him, either directly or through his surroundings. And 
in this there is such force that I would not have the consider- 
ation overlooked. It hears not only on ozone, but on many 
other elements of climate, and, I repeat, is one of practical im- 
portance. But if such a view be adopted, we should then re- 
quire an instniment which will fix and measure all the ozone 
which passes over a given surface during a given period. The 
present method does not and is not intended to do this. 

I trust that these remarks may not lead to hopelessness in 
any observer. " The whole investigation is still within the 
region of experiment," and my aim has been to point out certain 
errors in that mode of conducting the inquiry, which we at 
present follow with a seeming belief in its trustworthiness. To 
know that our course ia wrong, is the first thing to lead to a 
search after, and the discovery of, the right and true one. It 
is this, and not a hopeless pause, which I desire to see as the 
result. 

Mr Glaisher, in his Report to the Board of Health, of which 
I have spoken, says in reference to ozone, " I rejoice that 
the persevering spirit of inquiry which distinguishes the 
present age should have added another meteorological element 
of investigation, and one too which, if somewhat verging on 
the field of chemical inquiry, promises to be a subtle and im- 
portant agent in aid of this research into the nature and extent 
of meteorological influences upon the rise and progress of 
cholera" and we may add of disease generally. In this I 
heartily concur, remembering that Sydenham long ago pointed 
out, that " years which coincide in their appreciable atmo- 
spheric characters differ in the diseases by which they are in- 
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fested, aud vice versa ;" and that " there aro differeot constitu- 
tions in different years, which originate neither in tfaeir heat 
nor their cold, their vet nor their drought, but depend apon 
certain hidden and inexplicable changes." Is it not possible, 
that in ozone may be found that " less manifest than occult 
condition," of which the Father of British Medicine was here 
dreaming % 

Mr Burgess, the Secretary of the Society, has suggested a 
mode of constmcting a table, by which the percentage of 
ozone might be found from the two data — the indication on 
the paper and the wind force. 

He supposes that the extreme velocity of the wind may in> 
tensify the indication of ozone by 5 degrees of its scale (an 
estimate he believes to be under the trnth) ; he then supposes 
that 6 grades of wind force may be distinguished, and that the 
augmentation of ozone indication by each of these is nearly 
the same (though experiment may shov the ratio of increase 
to be more complex) ; then a table might be constructed on the 
plan of that here given, from which we may register the per- 
centage of ozone existing in the atmosphere. 
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The nambers in the upper line are the rektive velocities of 
the wind, and the first vertical column contains the numbers 
of the oaone scale ; the others are the numbers to be registered 
as the percentage of ozone in the atmosphere. Thus if, after 
an exposure for a definite time, the ozone paper shows 7 of its 
scale, and if the mean velocity of the wind for the same time 
is 2-5j>f the wind scale, the entry of ozone to he made in the 
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observer's journal is 9, whereas, had the wind been calm, it 
would have been 13. This also implies that 1 on the ozone 
paper in calm air shows the same percentage of ozone as 6 
does when the wind blows strongly. From the results of ex- 
periments a table o/tAi«/orm might be correctly constructed. 



Contrihutione to Microacopival Analysis. No. 2. Celaatrus 
scandens, Linn,, with Remarks on the Colouring Matters 
of Plants. By George Lawson, Ph-D., Professor of Che- 
mistry and Natural History in the University of Queen's 
College, Canada* 

Two years ago, via. on the 10th December 1857, I read to 
the Botanical Society the first of a series of papers on the 
Microscopical Characters of Vegetable Substances. My in- 
tention was to bring before the Society, from time to time, 
BU<!h of the more important drugs and articles of food as had 
escaped the notice of other histologiats, as well as to supply 
from observations such omtseiooSi and correct such inaccu- 
racies as seemed to obscure previously published descriptions. 
My departure from Edinburgh interrupted the continuation of 
the series, I now propose to resume it. Instead, however, of 
selecting substances from the British markets and the Botanical 
Museum, I shall rather give the results of a histological exa- 
mination of some of our more important Canadian plants, 
especially those species whose properties render them useful 
in medicine or the arts.! 

On the present occasion, I select for remark one of our 
most ornamental Canadian plants, Celastrus scandens, Linn., 
chiefly on account of an interesting structure observable in the 
colour-substance of the arillus, which presents a very distinc- 
tive histological character. This is one of the most conspicu- 
ous plants which attract the attention of autumn visitors to the 

• Read to the Bolanrcal Society of Edinburgh, 8lb March 1860. 

■f An ftb»tract of my former paper on this lubjecl will be found in " Trans. 
Bot. Soc. Bdln."vol. <i. p. So; aim In the "Jidia. New Phil. Jour." vol. 
vii., new lerleg, p. 316. 
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Falls of Niagara; for although itB flowers are Bmall and 
greenish, the fruited uaters are large, and show; in their colour- 
ing. Tho fruit is globose, of a very bright orange colour, and 
opens (usually by three, soioetimea two or four valves) to dis- 
play a deep scariet-oolonred pulpy mass, consisting of the 
arilli, in which the large brown seeds are enveloped. 

There is a good description and figure of the plant in Gray's 
"Illustrated Genera of United States Plants," vol. ii. p. 185, 
plate 170. See also "Persoon, Synops.," i. p. 242; "Hook. 
I"!. Bor. Am.," vol. i. p. 120 ; " Torrey and Gray, Fl. N. Am.," 
vol. i. p. 257 ; and " Gray's Man. Bot. N. States," p. 81. The 
plant goes under the common names of climbing staff-tree, 
Virginian wax-wort, and shrubby bittersweet. It was intro- 
duced into England from America, so long ago as the year 
1736, by Peter Collinaon (Col. MSS. in " Hort. Kewensis," 
2d edit, vol.ii. p. 26). 

In regard to its properties, the seeds of this species are said 
to be narcotic and stimulating (Gray, /. c.) ; and most authors 
agree in attributing emetic and purgative properties to the 
liark (See " Balfour's Class Book," p. 794). It must be con- 
fessed, however, that a certain amount of dubiety attends 
some of the published statements of the properties attributed 
to this plant. The fullest indication which I meet with is 
perhaps that contained in few words in " IJndley's Vegetable 
Kingdom," 3d edit. p. 587, and that indication is by no 
weans bo satisfactory as could be wished. After observing 
that the seeds of the European species of Euonymus (which 
also belong to Celaetracem) are nauseous, and said to be pur- 
gative and emetic, that sheep are said to poisoned by them, 
and that an ointment was formerly prepared from them for 
th9 destruction of pedicuU in the head, I>r Lindley proceeds 
to state, that " similar qualities have been found in the hark 
of Celaetrua ecandens," &c. 

We know that many plants of the order CelastraceoB are 
by no means inactive, and this circumstance ought to induce a 
mor^ careful examination of the properties of the one before 
ua. Eoyle states that an active principle has been detected 
among the Indian species, which acts with more or less activity ; 
several yield an oil wbich is used in burning- €. paniculata, 
D.D.t.zea by Google 
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Willi. (^Malkunffnee), yields oil which is both nsefnl for burn- 
ing and in medicine. It is highly valued by the native prac- 
titioners in India, and is employed in the disease called Berri- 
herri; it is described as having a bitter and acrid taste. I 
find oil in the cells of the copious albumen of the seeds of C. 
geandent. The beautiful light-yellow inner bark of Euony- 
miu tingene is said to be useful in diseases of the eye, and 
to be used also to mark the tika on the forehead of Hindoos ; 
its use as a dye has been suggested. I also find it mentioned 
by Lindley and others, that the leaves of Caiha edulie, the 
kat or kh&t of the Arabs, have stimulant properties, which, it 
is said, cause in those who eat them extreme watchfulness, so 
that a man may stand sentry all night long without drowsi- 
ness. The Arabs are fond of these leaves, and have futh in 
them as an antidote to the plague ; Botta says that, when fresh, 
they are very intoxicating. The species of Elmodendron yield 
a drupaceous fruit, which is in some cases eatable, asin^.f^u&u, 
whose drupes are so nsed by the colonists of the Oape of Crood 
Hope, while the fresh bark of the root of £. Roxburghii, rubbed 
with water, is employed by the natives of India to allay swell- 
ings ; it is, says Roxburgh, a very strong astringent. The 
wood of plants belonging to this order also has its special 
uses. That of Gelastnu terratuB is charred in Abyssinia for 
cannon gunpowder (Richards), whilst that of Euonymus Euro- 
pcBus is used for the same purpose in France ; the charred 
young shoots find a more peaceful application in the artist's 
hands. 

As I have already indicated, the chief point of interest in 
the histological structure of Celattrue acandens is found in 
the tissue of the arillns, which presents a kind of colouring 
matter of which we as yet know but few examples in the 
vegetable kingdom. That we may fully appreciate this pecu- 
liarity, let us, in the first place, refer to the conditions under 
which colouring matters usually exist in plants. The green 
colouring matter (chlorophyll) of leaves and other green parts, 
occurs almost, if not quite, constantly in the form of insoluble 
granules, which are usually well defined, and most commonly 
more or lees globose. The yellow colouring matter of flowers 
also frequently exists in the form of granules, but often 
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also diasoWed in the cell-sap. The red and blue colonring 
matters on the other hand are almost always diffaeed in a 
state of solution in the cell-sap- But while all this is true 
as a rale, exceptions occasionally present themselves. If, 
according to Mohl, the reported presence of green-coloured 
cell-sap in plants is due merely to imperfect obeerration, we 
at least know that amorphous chlorophyll does occnr, and it 
likewise seems probable that in mauy cases the apparently 
large and well-defined granular aspect of chlorophyll is depend- 
ent npon the association with it of starch granules. Ex- 
ceptions to the usual character of the red and blue colonr- 
ing matter in flowers occur in the case of Salvia splendens 
and Strelitsia R^gincB.* In the latter plant, both the blue and 
yellow colouring matters are pecnliarly interesting, of which 
I recollect to hare exhibited preparations to the Botanical 
Society some seren or eight years ago. This is one of the 
few plants in which we have striking examples of the occur- 
rence of colours belonging to both the xanthic and cyanic 
series in one flower. We have here a peculiarly rich blue, or 
violet bine, associated with a peculiarly rich orange-yellow. 
But it is the histological condition of the colouring matter that 
I wish especially to refer to. In the blue parts of the perigone, 
the colouring matter in the cells consists entirely of spherical 
grannies of an intense blue or violet-blue colour ; occasional 
cells contain similar shaped granules of bright crimson or rose- 
colour. The granular character of the colouring matter is 
quite constant, but is apt to be overlooked if the fully expanded 
or old flowers are selected for examination. It is best seen in 
the tissue, long before the expansion of the flower. The spathe 
containing fiower-fruifs should therefore be cut open so soon as 
it is perceived rising up from the rhizome, at the base of the 
leaf-stalks ; even at that stage, before they have been exposed 
to light, the parts of the perigone will be found to have acquired 
their deep golden and azure hues (although they are not so 
brilliant as they afterwards become), and the globular granules 
are sees distinctly in the cells, the edges of which present the 
peculiar crumpled appearance so common in the colour-cells of 

• See " Mohl'B Principles of the Anatonij and Phjaiologj of the VegetablB 
Cell," Hanfrej'* Edition, page 44. 
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flowers. When the flower attains maturity, the cell usually 
becomes completely filled up with granules, which then pre- 
sent the aspect of a dense homogeneoas mass of opaque blue 
matter, in which the granular character cannot be distinctly 
seen : this e&ect is heightened when some of the granules be- 
come broken up. Even in the mature flower, however, some 
cells may usually be found containing fewer grannies, and in 
these the granular character of their contents may be observed 
without difEcalty. 

In the yellow parts of the perigone, instead of spherical 
granules, we find the colouring matter in the form of filaments, 
which are spirally twisted and rolled up in various ways in the 
cell, resembling, to some extent, in their twisting the delicate 
spiral fibres in the cells of the aerial roots of epiphytal orehid». 
Snt the fibres are in many cases very short, and form small 
round coils, which, under a low power of the microscope, give 
the outline of globular bodies, resembling the nuclei of many 
plants. 

To these examples of abnormal colouring matter I have now 
to add the pulpy arillus of Celastrue scandena, which, although 
of a difl^erent colour, strongly reminds me, in its histological 
characters, of the yellow parts of the perigone of Strelitda. 
In the Celaatrut the arillus consists of more or less elongated 
oblong cells, whose membranes are colourless and quite trans- 
parent. The colouring matter is contained in these cells, and 
presents itself in the form of numerous minute elongated 
granules, exhibiting well-defined outlines ; they present con- 
siderable uniformity both in size and shape. They are slender, 
between linear and laneolate in form, and either acute or more 
or less acuminate at both ends. They are for the most part 
straight, but in some oases curved, more ot less perfectly, into 
a crescent, andj more rarely, the curvature is so great that the 
two extremities ineet, and then the granule assumes the form 
of a ring. These granules are all of a uniform bright scarlet 
colour. They are frequently aggregated in masses in the cells'. 
Usually, however, they are quite separate, and He without order 
in the cell, crossing each other in various directions. In nar- 
row, elongated cells, whose diameter is less than the length of 
the contained granules, the latter are usually arranged con- 
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formably, ];mg in the longitudinal directioa of the cell, just 
aa we find in the case of the rapbidee which oeear in elongated 
Bpecial cells in endogenous plants. On an average, the colour 
granules measnre the two-thonsandth part of an inch in length, 
hy the twelve- thousandth part of an inch in breadth, being 
thus about six times as long as broad. The cella in which the 
granules are contained are somewhat variable both in size and 
form. When quadrangular, and not much longer than broad, 
the; measure about the six hundred and seventieth part of an 
inch in diameter ; but in cases where they are much elongated, 
their breadth is proportionately decreased, as is usually the 
case in parenchymatous tissues. 

Under a low power (as, for example, the lowest power of 
Nachet's microscope), the seed of Celaatrus acandens also 
presents a characteristic aspect in its minutely embossed sur- 
face, of a fine fawn colour. On increasing the power, it is 
found that the embossed appearance is dependent upon the 
slightly elevated surfaces of the cells, which are compact, 
regular-sized, and sufGciently distinctive of themselves to lead 
to the discrimination of the tissue from most other vegetable 
tissues. A cross section of the membrane forming the seed- 
covering (readily obtained by making a thin horizontal slice 
of the whole seed), presents a peculiar striated appearance, 
vhich is also characteristic enough. The cells of the albumen 
contain oil. 

My remarks on the colouring matters of plants have ex- 
tended to a greater length than I anticipated ; but that they 
are not foreign to the main subject, viz. the Microscopical 
Analysis of Commercial Substances, will appear in the course 
of succeeding papers. Our knowledge of the chemistry of 
these colouring matters is still very imperfect. Chlorophyll 
is not known in a state of purity, and the changes of colour 
which it undergoes have been only partially explained. By 
Fremy and Cloez the colouring matters of flowers are referred 
to three distinct substances, two of which are yellow, while the 
other is of a blue or rose colour. The blue or rose colour is 
produced by a compound which has been termed Cyanine, the 
blue tint becoming red when exposed to the action of an acid. 
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The yellow matter, which is insoluble in water, is tenned 
xanthine, aod that which is soluble has received tbe name of 
xantheine. These bodies, however, have not been isolftted in 
a pore condition ; and some of the facts above recorded indi- 
cate at least a probability that three sach bodies are iQsnfB- 
cient to acconnt for all the observed phenomena of flower- 
colonring. 



On Sarcina ventriculi, Goodsir. By John Lowe, M.T>., 
Edinburgh.* 

The discovery of Sarcina by Professor Goodsir, in the 
frothy vomit occasionally met with in severe cases of stomach 
disease, has given rise, at one time or other, to no little con- 
jecture : 1st, As to its real nature ; 2d, As to its source ; 3d, 
As to its pathological relation to the affection in which it is 
found to occur ; and ith. As to the reason of its continuing 
to flourish in a locality so evidently nnfavonrable to the de- 
velopment and nutrition of a vegetable organism. 

That the structure is of a vegetable nature was clearly 
shown by the discoverer — its peculiar form and fissiparoas 
mode of propagation, and its action under re-agents, clearly set 
this point at rest ; but then came the question, To what group 
does it belong t Its general resemblance to the Desmidets, 
and its quatemate arrangement of parts, caused it to be ranked 
amongst the algce. 

So far the subject advanced, but it still remained to dis- 
cover the source from which the plant had its origin. 

Is it taken into the stomach with the food, and, if so, with 
what part of it t The solids or fluids t That it obtained en- 
trance with one or other of these seemed probable. 

At one time I discovered in some stagnant water the coun- 
terpart of Sarcina ventriculi, and imagined that I held the key 
to the problem. This idea I relinquished on recollecting that 
it had been found in the kidney and lung as well as in the . 

• Bead to the BatanicKl Sodetj, l!tli April IS60. 
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stomacb. Since that time, further inveatigation baa proved 
to me that there is nothing improbable in the supposition that 
it is occasionally imbibed with water into the stomach, having 
existed in the algal form in that fluid. Its occarrence in the 
lung and kidney I shall attempt to account for presently. 

The merit of first sn^esting the actual origin of sarcina ia 
due to Mr Berkeley, who stated in the " Giardener's Chronicle " 
(1857, Aug. 29), that he had made experiments to prove that 
it belonged to one of the common fungi, Penicillium or Asper- 
gillus. This he was unable to do ; but the discovery by Mr 
H. 0. Stephens of quatemate cells on a yellow fungus found 
growing on bones, rendered it highly probable that the view 
was a correct one. 

In a communication read before the Botanical Society in 
1857, 1 showed that parasitic fungi were derived from the two 
above-mentioned genera ; and singularly enough, following 
upon that we have the discovery, by Dr Tilbury Fox,* of 
sarcina in a case of parasitic skin-disease. Then, in Sopteoi' 
ber of the present year, I found most perfect specimens of 
sarcina in & phial in which I had some months previously 
placed a quantity of crystals of cholesterine obtained from a 
hydrocele. 

We have thus acquired a series of links in the chain of 
evidence towards establishing the truth of Mr Berkeley's sur- 
mise, which, if not amounting to positive .demonstration, is 
nevertheless so strong as to leave little doubt of the accuracy 
and justice of that gentleman's observation. 

The fact is not a little interesting, inasmuch us we have 
now very good grounds for believing that there is no fungus 
which infests the human body, nor, I believe, any animal 
body, which is not referrible to one of the common genera, 
Penicillium, Aspergillus, and Mucor. 

We may now consider by what means sarcina obtains, in- 
gress to the lungs and kidneys. There can be little doubt that 
the spores of the fungi above named are carried into the pul- 
monary passages during inspiration and there undergo deve- 
lopment, and that according to various modifying agencies 

* On Um Identity of Pkratitic DUeawi, kc.~Lancet, SvytambBT 10, 1800. 
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they give riae to a, mycelium which may or may not produce 
a^al fructificatioD. Of the conditions which seem to be 
requisite for the production of aarcina, I shall speak by and 
bye. To account for its occurrence in the kidney we must 
look for another mode of conveyance, as it is scarcely probable 
that the spores of a fungus could enter the bladder and pass 
along the ureters ; for to effect this against the stream of 
urine, preeuppoaes a locomotive power either in the spore or 
in the epithetial lining of the passages. We do not find either 
the one or the other. We must then believe that the fungus 
finds entrance through the circulating system, and this I re- 
gard as neither impossible nor improbable ; but we have 'to 
inquire, in the first place, how the fungus obtains admission 
into the circulation, for it is evident that this cannot be ef- 
fected in the form of sarcina, nor yet as the spore, both of 
which have a diameter as great, or greater, than that of blood- 
cells, I shall then briefly notice the means by which I think 
this is brought about, reserving a more extended notice which 
so important a subject deserves for a future occasion, after a 
more careful observation and investigation of facts. About 
two years ago, whilst examining some specimens of fungi 
which I had undergoing development, I found one which pre- 
sented an hitherto unknown appearance. On the cork of a 
phial containing some ropy mushroom catsup, I observed a 
number of globular yellowish-white bodies about the size of 
pins' heads. Placing one of them under the microscope, I was 
surprised to find that it consisted of an innumerable quantity 
of non-nucleated cellules, most of which had a diameter of 
7000th to 10,000th of an inch ; some few being twice as large. 
The most minute search failed to render apparent anything 
like a common investing membrane. On examining the fluid 
in the bottle, it was found to contain a vast number of similar 
bodies in various stages of development. Thus, while the 
majority bore the same features as those on the cork, others 
were found to be considerably enlarged, and contained a 
nucleus ; others, again, had assumed an oval form, and had be- 
gun to form gemmee ; whilst some had already acquired a dis- 
tinctly tuhnlar or mycelial aspect. The smallest of these 
cellules exactly resembled the nuclei of old yeast-cells, or what 
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are termed by Turpin " Globulin* seminifireg," whioh are 
found in such abnndance in beer at the commencement of 
fermentation. 

I have little doubt, indeed, tbat they have tbeir origin from 
the liberated nuclei of common fnngi, capable, under certain 
conditions, I believe, of undergoing division indefinitely, and 
of retaining the same form, but reverting to tbeir original 
conformation bo soon as they are placed in suitable pabula. 
There is nothing very improbable in this supposition, when 
we consider that yeast is also propagated indefinitely by gem- 
mation and nucleation, retaining the form of yeast only whilst 
it remains in a saccharine fluid, but advancing to the stage of 
mycelium whenever the sugar is ezhausted. The first change 
noticed from the globular form is to the oval, then to the 
filamentous condition. Now, just the same changes are to be 
observed in the progress of the cellules under consideration ; 
they are first spherical, then oral, then linear. Increase in 
magnitude may go on at an; of these stages. Thus the 
spherical may, with proper food, revert to the condition of 
yeast, the oval to that of the torula, the linear to that of the 
mycelium (fgures). It will be remembered that these cellules 



•• enlarged becomes *© ^'"'• 



were first found on a cork, where they had doubtless taken their 
rise from a single nucleus. They are capable, then, of grow- 
ing aerially, and thua, from tbeir minute form, can be wafted 
into the air in myriads. If we examine the white powder 
found on old beer-barrels and on wooden utensila, wherever 
decaying organic matter is present, we shall find that it 
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consists entirely of these minute bodies, which have heen 
frequently noticed and figured as Yibriones, hut which in 
reality are of vegetable origin. Their diameter, as before 
mentioned, is about Ta,iinrth of an inch, and some even smaller 
than this — not small enough to pass through a membrane, 
hut finding access probably through slight lesions of the 
capillaries or veins of the miicoas surfaces. Whether this 
hypothesis will be found to hold good remains to be proved. 
I merely throw out the suggestion as one most likely to yield 
important results. The importance of the subject, indeed, is 
one which cannot be over-estimated ; for if we reflect that 
. myriads upon myriads of these minute objects are constantly 
floating about in the atmosphere ; that they are capable of 
entering through the finest conceivable apertures ; that their 
agency is purely zymotic ; that bodies very closely resembling 
these, if not identical with them, have been found in the blood 
and kidneys of patients affected with typhus ; if, I say, we bear 
in mind these facts, ve must admit that there is still a great 
doal to be learned before we can be said to know the entire 
history of these apparently trivial agents. 

Whether they enter the body by the channels I have 
pointed out, or whether by the most improbable route of the 
ureters, I regard it as most likely that these give rise to 
sarcina in the kidney ; and it appears to me far from un- 
reasonable to suppose that various zymotic diseases, if not 
originated, may be accelerated by the presence of these mi- 
nute cellules in the blood. 

Having considered the nature and origin of sarcina, we 
may say a few words about its relation to the disease in 
which it occurs. Is it merely of accidental occurrence, or is 
it a morbific agent in the diseases in which it is found ? 
That there must be pre-existing disease before the parasite 
can be developed in the stomach, is, I think, indisputable ; 
for in the healthy stomach, the gastric juice would certainly 
be sufficient to destroy any such growth. When, however, 
the secreting power of the stomach is impaired, or in a great 
measure lost, by reason of ulceration, &c., then the fungus 
tinds a nidus amongst the diseased tissues, and in all proba- 
bility tends greatly to increase the irritation of the viscus ; 
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at any rate it does so indirectly, if not b; immediate contact, 
and this by virtue of its power of exciting fermentative de- 
composition, the products of which, by distending the sto- 
mach, and by their irritant action, cause frequent efforts at 
vomiting, and give rise to the yeasty appearance of the 
ejected contents. 

Finally, as to the reason of the plant continuing to grow in 
what appears at first sight to be an unsuitable locality. This, 
I have already stated, is in a measure owing to a previously 
vitiated state of the lining membrane of the stomach ; but 
there is evidently some special food which it meets with, and 
which it finds in but few other localities, serving to retain it 
in the state of sarcina. Indeed, I regard it as essential to its 
development, that this peculiar pabulum should pre-exiat. In 
what, then, does this peculiarity consist \ The specimen of 
cholesterine crystals in water, which gave rise to sarcina, I 
found to be most intolerably fetid, from the disengagement of 
hydrosulphnret of ammonium. Mr Stephens finds his spec!- 
men of the plant on bones. In other cases it occurs on 
diseased tissues, the decomposition of which would yield 
some such gas as the above. May not this, or a similar 
gas, be the food requisite for the production of this peculiar 
form of the plants It seems to me to be not improbable, 
and that on the exhaustion of this supply it returns to 
its pristine form, just as yeast acts, after the failure in the 
supply of sugar. 

However far these suggestions may be found to hold good, 
it admits now of scarcely a doubt that sarcina is neither more 
nor less than an algal condition of a common fungus. Mr 
Berkeley, indeed, speaks of it as being the spore of the plant. 
With much diffidence, I venture to express an opinion at 
variance with that of so excellent a mycologist. 

It seems to me that the term spore is often loosely and 
vaguely applied to small cryptogamic cells, whose origin and 
purpose seem to be obscure. The term ought, I think, to be 
confined entirely to those bodies which are the result of a true 
reproductive process. There is, so far as I am aware, no 
observation to prove that sarcina is so produced ; and we 
ought therefore to avoid giving it an appellation which is 
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calculated to originate an errooeouB impression of ita nature. 
We have much to learn ae yet regarding the reproduction of 
fungi, and it will, I heliere, be found eventually, that the fact 
of cells undergoing segmentation is entirely opposed to the 
viev of their being spores or true reproductive cells. Looking 
at it in this light, it seems quite contrary to experience, and 
all our ideas of sexual reproduction, to imagine that the ovnm 
may go on dividing itself into millions of other ova, each 
capable of producing the mature plant. We should thns 
have, as in the instance of yeast, many millions, nay, even 
millions of millions of plants arising from a single ovum. 
From the analogy observable in other cryptogamous plants, 
we may, I think, assume it as a fact, that each true repro- 
ductive cell can give rise to only a single mature individual, 
but that a single plant may give rise to endless gemmations. 
And, as a corollary to this, I would add, that where gem- 
mation, or, what is the same thing, fissiparous division, exists, 
there is no reproductive process, and er^o, the results are not 
true spores. 

From this lb follows, that yeast is nothing more than a gem- 
mation of the fungus. True, it is derived from the so-called 
aerial spores of the penicillium, &e., but these are, I believe, 
in reality gemmte, just as the spores of a fern are. The true 
reproductive organs exist in the mycelium. So with sareina, 
whose fissiparous division is nothing more nor less than mere 
budding. And so with other fungi, which are propagated in 
like manner. 

These views on so obscure a subject are not put forth dog- 
matically, hut merely to excite inquiry into a subject which 
is surrounded by much that is interesting. That they will 
bear investigation, however, I fully believe, since there is no 
statement made which is not borne out by analogy in other 
cryptogamic families. 
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Experiments on the EffecU of Narcotic and Irritant Gates 
'■ on Planta. By JoHS S. L:viNGSTOK, Fellow of the Rojal 
Physical Society, Edinburgh,* 

Several years ago, the effect of narcotic and irritant gaeea 
on plants was made the Bubject of a joint eeries of experiments 
by Dr Christison and the late Dr Turner, whose evidence was 
called for in a case then pending before one of oar law courts, 
in which damages were claimed for deetraction of trees and 
deterioration of property, said to he caused by the exhalations 
from a black-ash manufactory that had been established In 
the vicinity. The question, then, of the effects of gases on 
plants is of more than a purely scientific interest, and claims 
attention even from those who look on every scientific inquiry 
as valueless unless it have some immediate and obtrusive bear- 
ing on human concerns. 

The experiments which I now proceed to detail are many 
of them repetitions of those performed by Drs Christison and 
Turner, with a view to test their accuracy ; with this difference, 
that the proportions of the gases employed in the experiments 
of Christison and Turner have been purposely avoided. Some 
of the gases, however, have been experimented with hy myself 
only; nor are all, or nearly all, of my experiments detailed, 
but only such as seemed most illustrative. 

The modus operandi, when large quantities of the gases 
were to he employed, was simply to collect the gas in the usual 
way into stoppered bottles of known cubic capacity, and to 
allow it to diffuse under bell-jars covering the plants. These 
bell-jars were rendered perfectly air-tight, by causing their 
edges to rest on a bed of glazier's putty, pressing the jars 
down tightly, and securing against any crevice by puttying 
the outer edge. When the quantities to be used were small, 
hy means of a hole bored in the table we could inject, with a 
graduated glass syringe, with perfect accuracy, any quantity 
of the gas, from four cubic inches to the ^'i^ of a cubic inch, 

* Abstract of k pftpet read to tbe Botanical Societj, Mk; 10, I860. Tbe 
pftpec WM given Id ■■ an eawy in tbe BoCHnlcal Clssi of the DniTersitjr uf 
Edinburgii, and gained the priie offered by the i'mfe»«or, 
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I, Salpluirtnis Aeid. 

1. A young Xjaburnam and Psoralea vere introdnced into a 
jar of the cubic capacity of 2000 inches, along with 4J cubic 
inches of the SO,, or in proportion of 1 to 444$. Xo change 
was remarlced until the plants had been exposed to this atmo- 
sphere for six hours, when the leaves began to shrink. They 
were then left OTemight, and, wben examined next morning, or 
after an exposure of twenty-two hours, the Psoralea was found 
to be perfectly dead, lying flat on the earth, with its leaves all 
shrivelled and discoloured. The Laburnum was also so much 
affected as to be to all appearance likewise dead ; the leaves 
drooped, and were of a yellowish brown colour. The main stem 
still continued succulent to a certain extent, but the plant had 
been so powerfully acted on as to be beyond recovery. 

2. Into a jar of 2000 inches cubic contents was introduced 
a young Laburnum, with the fourth of a cubic inch of the gas, 
or 1 in 8000. In twenty-four hours the cotyledons had become 
discoloured at their junction with the stem, and in forty-eight 
hours they were dry, shrivelled, and the leaves drooping. At 
the end of seventy-two hours no farther change had takea 
place, except that there was a slight inclination of the petiole 
to droop. On the fifth day of exposure the drooping had be- 
come decided, but as yet no discoloration had shown itself. 
On the ^xth day no further change had taken place, but, on 
the seventh, the edges of some of the leaves had become of a 
fawn colour, and the leaflets had folded on themselves. 

3. Another Laburnum was placed under a jar of 200 inchea 
cubic capacity, with four-fifths of a cubic inch of SO^, or 1 in 
250. In twenty-four hours, no effect of the gas had takea 
place. In forty-eight hours, a slight tendency to curling of" 
the leaflets had set in ; and by the third day the leaves had 

' drooped considerably. On the fourth day the summit leaves 
exhibited a decidedly withered appearance. By eight o'clock 
of the seventh day, the cotyledons had dropped off; and by two 
o'clock P.M. of the same day, the plant, in some of its leaves, 
became completely dbcoloured, and hung down as if dying. 
The plant was then removed, and ultimately recovered, but 
not without first shedding its leaves- 
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II. HydrocUorie Add. 

Though, ae we have seen, SO^, in very smftll proportioDB, 
acta powerfullj as &d irritaiit poison on plants exposed to its 
inflaence, hydrochloric acid will he found to b« even mora 
injorionB. 

1. A Lahnmum was placed under a jar containing 3000 
cubic inches of air, with 4^ cubic inches of hydrocfaloriG aoidgas, 
or in proportion of 1 to 444|. In forty minutes, the plant had 
assumed a greenish gray hue. In twenty-two hours the cotyle- 
dons had become quite brown, dry, and shriyelled — the leaflets 
had likewise become shrivelled, and of a dark olive colour. 

3. Into a jar containing 200 cubic inches of air, 24 cubic 
inches of HCI, or 1 in 8i, were introduced, along with a Balsain. 
In half an hour the plant had begun to droop, and exhibit dis- 
coloration on the margins and tips of the leaflets- In one 
hour and a half the drooping had become very considerable, 
and the plant had a flaccid appearance. In twenty-two hours 
it was quite dead, the leaves had become quite brown, and their 
tissue bad so little tenacity as to go to pulp when handled. 

3. Into a jar containing 84 cubic inches of air were intro- 
duced four-fifths of a oubio inch of HGl, or 1 in 105, along 
with a Fsoralea. In ten minutes it had shrivelled considerably, 
and in one hour and a half some of the leaves had become 
discoloured, and the whole plant had a flaccid appearance. In 
twenty-two" hours very many of the leaves had become half 
discoloured, and several wholly, while most of the petioles 
buDg down. 

4. One-fifth of a cubic inch of this gas was passed into a 
jar containing 2000 cubic inches of air, or 1 in 10,000, along 
with a Balsam. In half an hour one of the cotyledons had 
become discoloured on the edge, and a tendency to droop, 
though slight, was visible. By the time it bad been exposed 
one hour and a half, the drooping had become most decided, 
and a tendency to shrivel bad exhibited itself. In twenty- 
four hours the leaves were hanging down, and in forty-eight 
hours they had become brown at tips and edges, the ootyledona 
vere dry and withered, and even the main stem drooped a 
little. When taken out, the cotyledons and three of the leaves 
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fell off. The plant was transferred to a hothouse, where it 
recovered, but parted with alt its leaves; young onea were 
however soon pat out. It was not a little curious to observe 
that many of these were withered at the tips, from the leaf, 
in its very young state, being subjected to the withering influ- 
ence of tJie gas ; but the plant still possessing vitality suffi- 
cient to develop the entire leaf and leaf-stalk, the traces of the 
violence done it in the bud continued, and would continue, to 
present themselves during the life of the plant. 



III. ChlOTiM. 

1. A young Laburnum was put into a jar containing 2000 
cubic inches of air along with 4^ cubic inches of chlorine gas, 
or 1 in 444}. ' In an hour and twenty minutes a very slight 
tendency to bro^niog of its leaves took place. In twenty 
minutes more, the tendency to discoloration had become de- 
cided. For the nest few hours the gas showed its effects less 
rapidly, as no great increase of the discoloration took place ; 
bat in twenty-four hours the leaves had completely tost colour, 
and were seemingly dried up and drooping. This plant, which 
was also removed, as in the former cases, shed its leaves, put 
out new ones, and became as vigorous as ever. 

2. Into ajar containing 2000 cubic inches of air another 
Labumnm was introduced, with 12 cubic inches of chlorine, op 
1 in 166}. In less than an hour some of the leaves had be- 
come completely discoloured — alt of them more or less so; 
but as yet no drooping had taken place. In less than two 
hours many of the leaves were quite blanched, and only one 
had entirely resisted the action of the gas. We observed that 
the blanching invariably began at the tips of the leaves, and 
gradually crept along to their base. By the time twenty-four 
hoars had elapsed, the plant was completely blanched, with 
the exception of the terminal leaf-bud, which remained appa- 
rently unaffected — both in this and the preceding experiment 
— probably because the leaf being undeveloped, it had not 
begun to aid in the respiration of the plant, and so had not 
imbibed any of the noxious vapour. In both these expert- 
ments the stem remained green and succulent, and the plant 
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ultimately recovered, with only the loss of its firBt crop of 
le&ves, from a violence that to all appearance eeemed likely 
to prove fatal to it. It soon, however, put out a new and 
vigorous foliage. 

IV. Sulphuretted Hydrogen. 

1 . Into a jar of the capacity of 2000 cubic inches a young 
Laburnum and Balsam were introduced, along with 4^ cubic 
inches of sulphuretted hydrogen, or 1 in 444^. In twenty- 
two hours no change of colour had ensued, but both planta 
were drooping — the Balaam very considerably, and the Labur- 
num slightly. In twenty-seven hours the drooping in the 
Laburnum had increased, hut no change of colour had taken 
place ; the Balsam was hanging its leaves quite perpendicu- 
larly, but, like the Laburnum, had not been in the least dis- 
coloured. The plants were removed, and at first seemed to 
be likely to recover, hut of a sudden (hey drooped, and died 
completely down. 

2. Two similar plants were introduced into ajar containing 
200 cubic inches of air, along with 7 cubic inches of the gas, 
or 1 in 28f. In twenty-four hours the Balsam had drooped 
only slightly, and the Laburnum scarcely at all. In twenty- 
seven hours, the Laburnum drooped not only its leaves, but even 
one of the petioles ; but no discoloration was observed. The 
Balsam drooped much, some of the leaves falling off in removing 
it from under the belt-jar, hut it was not otherwise affected, 
continuing as green as when introduced. This result is a 
curious one, as seeming to show that a large volume of the 
gas affects the plants, to all appearance, less than the smaller 
quantities. 

3. Into a jar containing 130 cubic inches, a Balsam was 
placed, with four-fifths of a cubic inch of the gas, or 1 in 162f . 
No effect was visible on the plant after expoaure to its influence 
for twenty-four hours, but in twenty-seven hours it drooped. 
When removed after that time, though the plant survived, it 
never after seemed healthy- It may be remarked, in all the 
above experiments with HS, there was along the margin, and 
on the tips of the leaves, a copious deposition of drops of 
water. 
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V, Ammonia. 

1. A B^sam was n«xt iotroduced into a ju- of the cubic 
capacity of 180 inches, along with 2 cubic inches of ammonia, 
or 1 in 90. In twenty Biz-hours the plant had drooped con- 
eiderabl;, but not a trace of disooloratloa ef the leaves had 
taken place. 

2. A similar plant, [Jaced in 85 cubic inches of air, alcmg 
with one-fourth of a cubic inchof ammonia, was not affected in 
twenty-six hoars beyond a rery slight drooping. No dis- 
coloration was remarked, the plant being as green and suc- 
culent as when put in. 

VI. Protoiade of Nitrogen (NO) or Mtrout Omdt. 

1. Into ajar of cubic capacity 2000, was placed a Balsam, with 
24 cubic inches of protoxide of nitrogen, or I in 83^. In half 
an hour the plant h^ drooped considerably. In nineteen 
hours the drooping had not increased, but one of the leaves 
had shrivelled, and a cotyledon lay on the ground. Two of 
the leaves had their tips covered with mould, but they were 
as green as at first. In forty-three hours no change seemed 
to hare taken place, farther than that now the other cotyledon 
and a leaf had fallen oS, In sixty-eight hours no effect was 
remarked beyond what had already shown itself, and the 
plant-was removed, but rapidly died down. 

2. A Balsam was introduced under ajar centring 200 cubic 
inches of air along with 26 cubic inches of NO, and in half 
Eui hour the plant drooped, though slightly. No increase of 
the drooping took place in nineteen hours ; but two of the 
leaves were covered with mould, and were lying on the ground. 
The plant was allowed to remain exposed to the influence of 
the gas for three whole days, but showed no symptoms of having 
been further affected. When removed after that time, it died 
quickly down. 

VII. Carbonic Chide. 

1. Into a jar of cubic capacity of 130 inches, a Balsam was 

placed, with 4| cubic inches of CO, or 1 in 28|. In nineteen 

hours there was evident drooping and a slight shrivelling of 
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some of the leaves. Ooe leaf had fallen off, wbile the bottom 
of the pot was covered with patches of monld, but no discolora- 
tion took place. The effect of the gas did not show any in- 
crease in forty-eight hours, except that now two leaves htid 
fallen off. The plant was removed, but died rapidly down. 

2. A Balsam was introduced into a jar of cubic capacity of 
185 inches, with 7 cubic inches of CO, or 1 in 26f. In 
nineteen hours the plant had drooped much, and a deposit of 
mould had taken place in the pot. Though allowed to remain 
for three days, no further effect was produced, beyond the fall- 
ing off of one of the leaves. The plant died speedily after 
removal. 

VJII. Coal Qat. 

1. A Laburnum was introduced into a jar containing 85 
cubic inches, along with 4 cubic inches of coal gas, or 1 in 21^. 
In twenty hours its leaves drooped. In twenty-five hours the 
apex of the main stem had also drooped. The plant, after 
being left for four days, did not droop further. The cotyledons 
fell off in the act of removing the plant from under the bell- 
jar; it however recovered. 

2. Into a jar of similar capacity, 50 cubic inches of gas were 
introduced along with another Laburnum. In twenty-four 
hours the plant drooped decidedly. It was then removed, and 
also recovered. 

3. A Laburnum and Balsam were placed in a jar contain- 
ing 180 cubic inches, along with 25 cubic inches of coal gas, 
or 1 in 7}. In twenty hours no perceptible change had taken 
place. On the fourth day of their exposure to the gas no- 
thing particular was observable- The plants seemed fresh, 
with the exception of a slight drooping in the stem of the 
Balsam. Both these plants recovered. 

4. Into ajar containing 200 cubic inches, a Laburnum and 
Balsam were introduced with 4 cubic inches of the gas, or 1 
in 50. In twenty hours the cotyledons of the Balsam became 
slightly curled, while the Laburnum remained unaffected, 

- No further change took place till the fourth day, when the 
cotyledons of the Balsam were observed to have become much 
paler and shnvelled, the leaves to have become dry and yellow 
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at the tips, and to hang down languidly. In the Laburnum, t1 
spices of the leaves had become paler, and fell off when touchi 
in the most gentle manner. Both these plants recovere 
These experiments with coal gas seemed to show that, ju 
as we found with sulphuretted hydrogen, when the proportii 
is large, the effect on the plants appeared to be less than whi 
the proportions were smaller. 

To conclude, then, it will be evident from the preceding exp 
riments that gases divide themselves into two classes as regar 
their action on plants — ^viz., into narcotic and irritant gasf 
This distinction, to whatever cause traceable, is as real in tl 
case of plants as in that of animals. When subjected to the i 
fluence of a narcotic gas, the colour, it was observed, never b 
came altered, and the plants looked as green and succulent 
the end of the experiment as at the beginning. Whenever tl 
plant began to droop, though removed to a forcing-bed, ai 
watered, in no instance did it recover, but died down even mo 
speedily than it would have done if left to the continued acbii 
of the gas. In one word, narcotic gases destroy the life of tl 
plant. With irritant gases, on the other hand, the action 
more of a local character. The tips of the leaves first beg 
to be altered in colour, and the discoloration rapidly spreai 
over the whole leaf, and, if continued long enough, over tl 
whole plant ; but if removed before the stem has been a 
tacked by the gas, the plants always recover — with, howevt 
the loss of their leaves. In a short time they put out a ne 
crop, and seem in no way permanently injured ; but, of cours 
if repeatedly subjected to an atmosphere of irritant gas, tl 
plants were destroyed. 



On ihe Capture of Whales "by means of Poison. By Robei 
Christison, M.D., V.P.R.S.E., Professor of Mater 
Medicain the University of Edinburgh* 

So long ago as the autumn of 1831 I was requested by 

mercantile firm in Leith, at that time engaged in the what 

■ Kead berore tlu: Bojal Society of Edinburgh, February 6, ISSO. 
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fishery both in the Arctic and South Seas, to aid them in 
deviaing a plan for capturiug the Greenland and Spermaceti 
whales by means of poison. When the project was first put 
before me bj the gentlemen in question, the late MesBrs W. 
and G. Young, I confess that for some time I could not enter* 
tain it seriously. But on due explanation the proposal 
appeared sufficiently reasonable to deserve inquiry ; and after 
inquiry it was resolved to make the trial. 

This trial, for reasons which will appear in the following 
narrative, proved abortive. But, as the Messrs Young were at 
first not discouraged by that result, it was necessary that all 
parties concerned should observe silence as to the means and 
method employed. Hints, nevertheless, were obtained by 
others ; and other trials were accordingly at various times 
reported in the newspapers ; but the reports were so vague 
that they might have originated merely in rnmours of the 
undertaking of the Messrs Young. 

These gentlemen have been dead for some years. They 
had previously given up the whale-fishery altogether; and it 
has not been resumed by the representatives of their firm, the 
sons of one of them. There is no longer, therefore, any occa- 
aion for silence on my part. On the contrary, it is right that 
the originators of the proposal to capture whales by poison 
should have the credit they deserved, for their ingenuity and 
enterprise. And, as nothing occurred in their trials to con- 
tradict their expectation of success, and late improvements in 
oar knowledge of poisons seem to me to strengthen that expec- 
tation, it may prove of service to make the facts now public. 

The explanation of their hope of success, given me by 
Messrs Young, and a very intelligent ship-captain, their 
whaling-master, was as follows : — 

In the Arctic Seas the whale is frequently met with not far 
from the ice. When struck with the harpoon, the animal 
commonly makes for the ice ; and if it reaches the edge 
before being overtaken by the boats, it dives under the ice- 
field, and, coming up again at a distant blowhole in the field, 
it lives or dies out of reach of its pursuers ; who must there- 
fore cut their line, and leave their booty. Occasionally, indeed, 
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the whale maj even tlien bo got at and secured. Bnt this is a 
rare occurrence ; and the calculation is that a tenth part of all 
those Btmck in a whaling voyage are thus lost under the ice. 
If the progress of the animal, however, could be cither arrested 
or retarded in any way, so that its pursuers might come up 
with it in time to attack it with their lances before it reaches 
the ice, its capture would be generally accomplished. Hence, 
in using poison to facilitate its capture, although there would 
be an advantage in killing it, its death is not necessary: to 
paralyse or enfeeble it would for the most part be enough. 

In the South Sea fishery the conditions of the problem are 
somewhat different, but the solution of it is the same. The 
spermaceti whale is commonly met with in schools, as the 
sailors call them. When one is harpooned it runs right 
ahead, against the wind, and usually to a great distance. 
Several boats, therefore, may be required to keep np the com- 
mnnication between the boat which is fast and the shii^ 
which cannot beat quickly enough to windward to keep it in 
view. Hence, to attack more than two of a school at one 
time might be unsafe ; and before these are killed, the rest 
may escape out of sight. But if the animals could be either 
promptly killed, or even only paralysed and circumscribed in 
their movements, more of a school might be secured by their 
pursuers. 

These statements being put before me, I had to consider 
what poison was fittest for the purpose, by combining a subtile, 
swift action with the property of impairing voluntary motion, 
and with the capability of being easily introduced into the 
body. At that time the only poison known to combine all 
these conditions was the pure hydrocyanic acid. In rapidity 
of action it is still unsurpassed. In energy, too, it appeared 
sufficient. According to Scoresby, the Greenland whale attains 
a maximum length of sixty feet, and then weighs about 
seventy tons. But a whaler may be year after year in the 
Arctic Seas .without killing an animal of that size ; and I was 
assured by my authority, the whaling-master of Messrs 
Young's ship, that practically it would he sufficient to provide 
for whales of forty feet, weighing towards forty tons. Now a 
single minim of pure hydrocyanic acid would undoubtedly be 
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adequate to kill, if stmck into the flesh, a man of two handrei- 
veight ; who, ia point of structure in muscle and fat, may be 
considered to be in his own species the analogue of the whale. 
Hence, if the whale have the same sensibility to the action of 
hydrocyanic acid as man and land animals generally, two 
ounces of the poison (875 minims) ought to be enough to 
stupify at all events, if not to slay, a whale of forty feet, and 
much more the commoner sort of inferior dimensions. But the 
blade and shaft of the harpoon are so constructed as to allow 
of this much being easily sheltered between them in two glass 
tubes, and introduced, without impediment to the weapon, into 
any part of the animal's body which the blade may reach. The 
mode of procedure and object of the harpooner are also fayour- 
able. He endeavours to approach quietly close to the whale 
while at rest on the surface of the water, to strike it under the 
fin, to penetrate through the blubber. into the subjacent flesh, 
and, if possible, to lodge the blade within the cavity of the 
chest. At the same time a half turn is given to the harpoon 
the moment the stroke is completed, in order to obviate the 
chance of the blade being drawn out by the wound when the 
animal first starts off. Such was the statement of the whaling- 
master, himself a dexterous harpooner. 

All these circumstances are exactly what the toxicologist 
would choose as favourable for the introduction of poison into 
the body of any animal through a wound. But it remained to 
devise a method of discharging the poison from the glass tubes 
at the right time. After various trials, the plan fixed upon 
was to attach firmly to each side of the harpoon, near the blade, 
one end of a strong copper-wire ; the other end of which passed 
obliquely over the tube, thereby securing it in its place ; then 
through au oblique hole in the shaft, close to the upper end of 
the tube ; and, finally, to a bight in the rope, where it was 
firmly secured. It is plain that the rope cannot be drawn 
straight before the copper wire is broken ; and the copper wire 
was so strong, that it could not be broken without first crush- 
ing the tubes; to facilitate which, a spiral indentation was 
made upon the tubes for the wires to lie in. It appears, 
however, from one of the harpoons which has been recovered 
through the kindness of the present Messrs Young, that a 
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difl^rent and eimpler plan bad been devieed before the vesBel 
sailed for her destination. The blade of the Trhale harpoon 
hae commonly a double barb thne, fig. I.* In the poison-har- 
po<Hi8, the ends of the barbs 
were jointed as in fig. 2.* It 
is evident, that as soon as the 
animal apmng ofi* on the har- 
poon being struck into its body, 
the ends of the barbs would be / 
pulled open by the drag exerted 
on the harpoon, and that the 
inner point of the barbs would 
be pressed strongly against the 
glass tubes, and crush them. 

The preparation of the poi- 
son, at that time not an easy 
matter, had next to be looked 
to. One hundred ounces of 

concentrated hydrocyanic acid were necessary. It was pre- 
pared in my laboratory, under my direction, by my assistant, 
and tlie gentleman who was to go out as surgeon of the whaling 
vessel. The method chosen was to distil the acid of the 
strength of 50 per cent., from ferrocyanide of potassium de- 
composed by diluted sulphuric acid. As it was imprudent to 
operate on a large scale with a substance so formidable, several 
days were necessary ; and even thus the scale was large 
enough to render great caution indispeoBabte. In fact, the 
manufacture of the poison was not completed without a 
casualty. The ship's surgeon, an unpractised chemist, was 
warned by me to keep at a distance from a safety tube, through 
the fine opening of which hydrocyanic acid vapour was occa- 
sionally expelled. But, when familiarity had bred contempt, 
he could not refrain patting his nose to the tube, to judge how 
the process was going on, — until at last he suddenly gave a 

* These flgores are drawn to meaearemect, one-tenlh the natural size. The 
blade of lig. 2 meaeurea i\ inches M the etaank ; the upper end of tbe shank, 
where tbe poison-tubea are lodged, ia 4 Inchei long, ^tha of an Inch wide, and 
1 inch thick ; the barbc, when cloied, aa in the %iirc, are S} inchra apart at 
thf pointe. 
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shout, staggered b&ck, and fell insensible in the corner of the 
apartment. His companion, however, soon revired him. 

The acid was put into eight-otince bottles, as it was made ; 
and the bottles were at once immersed in ice, to prevent de- 
composition of the acid. In this state it was stowed on board 
the whaler ; and the surgeon was provided with a large quantity 
of fused chloride of calcium, for removing the water and ren- 
dering the acid pure as soon as the vessel should reach the whale 
regions. This part of onr operations would be much simplified 
nowadays, by the discovery that perfectly pure hydrocyanic 
acid may be securely preserved without change for a very long 
time at all ordinary temperatures, in hermetically-sealed tubes. 
I have a specimen which I obtained from my late colleague, 
Dr Gregory, which was thus kept entire for eleven years. But 
it began to change, without discoverable cause, two years 
ago, and is now a black powder, consisting chiefly of paracy- 



In the spring of 1832 the 'William Yoong left Leith for 
the Arctic Seas, provided with fifty harpoons, and the poison 
required for them. She made a prosperous voyage out. Ere 
long, it was time for the surgeon to concentrate the acid. He 
had the mate for his assistant, the captain's cabin for his 
laboratory, and, for precaution, my advice to work with the 
deck windows removed, and to rush for the deck the moment any 
accident should happen. The advice proved not uncalled for. 
Operations were scarcely begun, when an eight-ounce bottlo 
of poison fell and broke. The mate, obedient to orders, rushed 
insttrntiy to the cabin stair, and barely reached the deck when 
be fell down powerless, calling to his coiupanionB to " run for 
the doctor." The captain, who had been fortunately looking 
on from time to time from the deck, seized a long boat-hook, 
in a trice hooked up by the waistband the surgeon, as be lay 
insensible on the cabin-floor, and espying a bucket of salt- 
water not far ofi', poured an ample stream over the patient's 
head. He thus had recourse to the best of all remedies for 
poisoning with hydrocyanic acid ; and his promptitude had 
its reward in the speedy recovery of the surgeon under his 
cold douche. As for the chemical assistant, the mate, be was 
probably as much frightened as hurt, thanks to the speed of 
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his retreat; for be came round very eoon ^rithoat any treat- 
ment. The operators were not diECOuraged by this narrow 
escape. Tbe acid was duly strengthened, and some tnbes and 
harpoons were charged one erening, when whales were for the 
first time seen blowing at a distance. But it was too late to 
pursue them that day. All was made ready in the boats, how- 
ever, for tbe earliest dawn next morning. 

Here the trial came to an abrupt and untimely end. In the 
middle of the night the William Young and another whaler 
got in the way of two fields of ice, in a few minutes their 
bottoms were crushed to pieces, they became complete wrecks, 
and the crewe had to flee for safety to the ice, whence they 
were rescued by other friendly vessels. 

Within a few weeks, I have learned for the first time, 
that the Messrs Young, not discouraged by their misfortune, 
determined to make a second trial. In 1833 they appear to 
have contemplated a repetition of the attempt with strychnia, 
as a large quantity of that poison was purchased by them 
early in the spring. Whether a trial of it was actually made 
I have been unable to learn. But in that year they fitted out 
another vessel for the northern whale-fishery, called the Cla- 
rendon, with poison-harpoons, and a large supply of hydro- 
cyanic acid. Unfortunately they did not communicate with 
me on that occasion, so that I have no authentic knowledge 
of the result. At the period in question, no manufacturing 
chemist was in the habit of making the strong acid ; the pre- 
paration of it on a considerable scale was not without rbk, 
and scientific chemists therefore worked with it on a small 
scale, and prepared it in a way in which it was extremely apt 
to undergo speedy change and conversion into the inert para- 
cyanogen, I cannot ascertain how the acid was made for the 
voyage of 1833; but it was obtained in the diluted state, 
and, as in 1832, it was afterwards to be deprived of water by 
chloride of calcium. I am indebted to I>r R. Faterson of 
Leith for having investigated various rumours still existing 
in that town as to the result of the trial made during the 
Clarendon's voyage. According to the account of one eye- 
witness, the poison-tubes were themselves fired from a musket 
at the whales, and did no harm. The fact is, that a harpoon- 
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gun w&s provided ; and another seaman states that he himself 
fired it for the first and onlj time it was used ; that the 
harpoon was buried deeply in the whale, which immediatelj 
" sounded," or dived perpendicularly downwards; but that in 
a very short time the rope relaxed, and the whale rose to the 
surface quite dead. And he added, that the men were so 
appalled by the terrific effect of the harpoon, that they de- 
clined to use any more of them. The only other certain facte 
which I have been able to recover, are that twenty-four fish 
were killed, being the largest number that had been brought 
to Leith by a single ship for a long period, and that six were 
lost by the harpoon " drawing," that is, being dragged out of 
the wound by the strain on the line. The log of the ship, 
still extant, mentions these facts ; but, singular &a it may 
appear, makes no mention of the use of poison at all. The 
concloBion is, that the Messrs Young naturally desired to 
conceal their experiment as much as they could; and this 
circumstance may account for the vague and contradictory 
accounts, which are still recollected at Leith, of the experi- 
ments made on that occasion by the Clarendon. 

Rumours of the trial, however, reached other ports. Several 
notices of similar experiments appeared from time to time, at 
distant intervals, in the newspapers and popular periodicals ; 
but these notices were too brief and vague to deserve attention. 
The crew of the Messrs Young's lost vessel would certainly 
spread the news of the novel harpoons and their purpose, and 
the trial by the Clarendon would also certainly spread widely. 
Such intelligence might give rise to other trials. Accordingly, 
information, too incomplete to bear out any satisfactory con- 
clusion, has reached me, to the efi'ect that a successful trial 
was made by a whaleship from another port, subsequently to 
the experiments of Messrs Young. There is a current story 
in Leith, that a vessel belonging to Aberdeen or Peterhead 
was provided with harpoons poisoned with prusaic acid ; that 
the harpoons were actually used ; that the result was com- 
pletely successful, inasmuch as the whales, when struck, were 
either killed outright, or were unable to move afterwards, so 
that they were easily despatched by the men's lances ; but 
that the crew were so alarmed by the terrible action of the 
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poison, that they were afraid to "flense" the whales, dreadiog 
the influeoce of the hydrocyanic acid diffuaed throughout the 
bodies of the animals- This is too circumstantial a tale to be 
altogether destitute of foundation. And besides, it is borne 
out so far by information communicated to me recently by l>r 
Andrew Fleming, of the India medical service, and now in 
Edinburgh, who eays that, when a student in Aberdeen in 
1838 or 1839, he assisted Dr Shier, then in Aberdeen, but 
who afterwards settled in Demerara, in preparing concentrated 
hydrocyanic acid for a trial of its effects in capturing whales, 
and that he nnderatood the trial had proved satisfactory. 

It is clear at any rate, that nothing has yet been ascer- 
tained to show that the capture of whales by means of poison 
is not practicable. On the contrary, whatever is known rather 
encoorages to future trials. And when it is considered that 
concentrated hydrocyanic acid may now be made with little 
difficulty to any reasonable amount, and may be preserved in 
its pure state for several years by very simple means ; when 
it is added that toxicologists now know poisons even more 
potent than pure hydrocyanic acid — which promptly para- 
lyse, and cause death by paralysis — which may be kept 
without alteration almost indefinitely — and which, though now 
rare and costly, may be had cheaply and in abundance so 
soon as a remunerating demand shall make them an object of 
attention to the chemical manufacturer, — I confess I shall be 
surprised if we do not hear of Renewed trials and of estab- 
lished success. 



On an Oil-Coal found near Pictou, Nova SeoHa, and the 
Comparative Composition of the Mineralt often included in 
the term Coal. By Henry How, Professor of Chemistry 
and Natural History, King's College, "Windsor, Nova 
Scotia. 

The name giren to the substance I purpose describing indi- 
cates the use to which it is put, — viz., the manufacture of 
paraffine oil ; and an inquiry into the association of elements 
in the minerals constituting the sources of this and similar 
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" mioeral oils " and in the bitominonB coals, may possesa some 
interest in a chemical point of view. As regards the classifica- 
tion of these minerals, it is not necessary to do more th&n re- 
call the attempt made some few years ago in courts of law in 
Scotland, New Brunswick, and Not* Scotia, to decide what 
sbonld, and what should not, be called a coal. The great 
array of evidence of various kinds brought to hear on the 
question rendered it a very interesting one, and it is well 
known that the opinions of the nnmerona scientific men con- 
sulted on these occasions were so nearly balanced that the 
point at issue was determined on the commercial, rather than 
on the scientific, merits of the cases. It will be remembered 
that the substances in dispute were the Torbanehill " coal," 
found near Bathgate in Linlithgowshire, Scotland, and the 
Albert "coal," occurring at Hillsborough, New Brunswick. As 
respects the former, the result of the trial in Edinburgh in 
1853 was, that the jury considered it to be "coal, in the 
Common sense of that word ;" and as regards the latter, it was 
decided at Fredericton, New Brunswick, and at Halifax, Nova 
Scotia, in 1851, to be also a "coal." Notwithstanding these 
legal decisions, which, from the conflicting opiaions of wit- 
nesses, were obviously arrived at from other than scientific 
considerations, the question as to what is, and what is not a 
coal, must be held to be an open one in those sciences in whose 
province the matter lies, and it will probably long remain so ; 
because it was not from the absence of data, but from differing 
interpretations of facts about which, for the most part, there 
was a general accordance, that there arose the well-known 
want of unanimity among geologists, mineralogists, chemists, 
and microscopists. 

In this paper I do not hope to decide the question ; but I 
wish to point out as interesting facts the occurrence of tme 
bituminous coal in contact with the oil-coal, and to call atten- 
tion to the relative proportions of the ultimate elements in the 
latter, and in the before-mentioned disputed substances, aa 
compared with bituminous coals, as important in explaining 
the different nature of their products of distillation, and in 
affording support to those who do not make one species only 
of these minerals. 
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Some of the analyses which follow are published for the 
first time ; others, of my own, relating to bituminons coals, I 
have taken from among those given in the Report on Goals 
suited to the Steam Navy of Great Britain, hy Sir H- Dela- 
beohe and Dr Playfair ; and those of caonel coals are taken 
from sources hereafter indicated. 

The oil-coal found near Fictou, Nova Scotia, was first met 
with by persons residing in the neighbourhood early in 1859, 
and its exact locality is called Fraeer Mine. It occurs in the 
Coal Measures. I am indebted to Henry Poole, Esq., mana- 
ger of the Fraser Mine, for the following particulars relating 
to the geological position, &c., of the substance : — 

" The lowest measuree, about sixty yards on the surface, 
short of where the oil-coal crops, are chiefly composed of strong 
bands of sandstone, — actual thickness not yet proved ; thin 
shales with bands of ironstone, and stigmaria roots, with sigil- 
larta stems, and a few detached fern-leaves in such soft shale 
that I have not been able to preserve »ny good specimens. 
Immediately above the oil-coal is a seam of bituminous coal 
about fourteen inches thick. Where we commenced to open 
a mine by driving a slope, the oil-coal was fourteen inches 
thick, but at two hundred feet down at the bottom of the slope 
the oil-coal was twenty inches thick ; it has a smooth regular 
parting at top next the coal, as also at the bottom nest to the 
oil-batt below, but throughout its entire thickness it is of a 
curly twisted structure, many of its fractures look like the 
casts of shells, and the sharp edges are polished of a sUcken- 
sides character. No fossils that I am aware of have hitherto 
been found in the curly oil-coal. The oil-batt next below is 
nearly two feet thick ; of a homogeneous character, with a 
slaty cleavage of various thicknesses. In this band two or 
three varieties (species 1) of Lepidodendron, beautifully pre- 
served, have been found, also Poacites or leaves about ^ inch 
wide, and iq lengths of from four to six inches, which have 
undergone so little change, that, when the damp shale was 
fresh split, they could be removed, and were so elastic that 
they could be bent considerably without breaking. At the 
bottom of the slope, another thin seam of curly oil-coal has 
appeared of a few inches in thickness, but is not worked at 
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present. Iq the roof-coal were found pieces of decayed wood 
very little changed, which I consider a great curiosity. On 
AC'Lellan's Brook ebale ia above the oil-coal, and oil-batt 
telow, in which have been found Lepidodendra, and appa- ' 
rently molar teeth with three fangs, flattened modiola shells, 
and spines or small fish teeth. The oil-batt has been found 
in eeveral places without the curly band, or so-called oil-coal. 
Two thousand tons of oil-coal have been raised (Deo. 1859) 
at the Fraser Mine." 

The oil-coa! varies in colour from brown to black, is dull 
-where not polished, as just mentioned, has a reddisb^brown 
lustreless streak, its powder is dark chocolate coloured, it is 
very tough, and ^breaks at last with a hackly fracture ; its 
specific gravity in mass, after the vessel of water containing 
it bad been iu an exhausted receiver=l-103. It takes fire 
very readily, and when removed from the lamp still bums for 
some time with a brilliant smoky flame, and flaming melted 
fragments continually drop from it in a truly characteristic 
manner. Ignited in coarse powder in an open crucible, it 
gives off abundant smoke and flame ; then seems to boil quickly, 
and a " coke" is left of the bulk of the original material, and 
showing, when turned out, a perfeot cast of the interior of the 
vessel. The ash of the " coke" is gray, and consists mainly 
of silicate of alumina ; at least no lime, or a mere trace, is dis- 
solved by acid, while some alumina is taken up, and a good 
deal of solid remains undissolved. The powdered oil-coal, 
digested with benzine and with ether, does not more than sen- 
sibly colour these liquids, but some residue remains on evapo- 
ration in each case. The bituminous coal occurring with the 
oil-coal had the usual characters of its species — it was black, 
brilliant, and very brittle. The proximate analysis of the two 
are placed side by side — 

Oil Coal. Bitam. Coal. 

Volatile Matters, . 6856 33-68 

Fixed Carbon, . 25-23 62-09 

Ash 8-21 4-33 

10000 10000 

and it is obvious that they contrast very Btrikingly. The follow- 
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iag is the altun»t« analysU of the oU-coal, for which 1 am 
indebted to Mr Slessor, assistaiit to Professor AnderaoQ of 
Glugow, whose aid I requested, from want of the necessary 
apparatuB : — 

Carbon, 80-98 

Hydrogen 1015 

NitrogcD,* 0-68 

A>h (aboye), 8-21 

100-00 

The oil-batt appears to be decidedly a shale ; a specimen 

from Bear Brook, Fraser Mine, gave these results : — 

Volatile Matt«re, .... 30-6& 

fixed Carbon, .... 1088 

Ash, 58-47 

10000 

I proceed to compare the Torbanehill mineral and the 
Albert " coal." A specimen of the former, examined at the 
time of the trial before mentioned in 1853, gave me — 

VolaUle Matters, 7M7 

Fixed Carbon, , 7-56 

Ash, .... 2118 



Carbon, . . 


. 66-00 


Hydrogen, . 


. 8-58 


Nitrogen, . . 


. 0-55 


Snlphnr, . . 


. 0-70 


Oxygen, . . 


. 2-99 


Ash, . . . 


. 2118 



10000 

and in a recent examination, a specimen of Albert " coal" 
gave — 

Volatile Matters, 64-39 Carbon,t . . . 87-26 

Fixed Carbon, . 45 44 



Aah, 



0-17 



Carbon,! 
Hydrogen, 
Nitrt^^en, 
Oxygen and 8, 
Ash, . 



1-76 
1-21 
0-17 



100-00 

These results I place in a table with corresponding data, 
obtained from bituminous and cannel coal, the specific gravities 
• With iDd s. 

t Tbif >DklyiU u ngardi C, H, uid S, «m kiodl; fiiTiiuli»d by Mr Sl«iwr. 
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100: 4-82 
100: 6-79 
100: 8-73 
100: 6-61 
100: 6-93 
100: 7-55 
100: 7-73 
100: 690 
100:10-43 
100:11-99 
100 : 13-00 
100 : 11-02 
100 : 12-63 
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of the sabstance, the ratio of carbon to hydrogen as calca- 
lated directly from the aoalysls, and the anthority for the 
numbers. The first seven analyses are from the " Report on 
Coals" by Sir H. Delabeche and Dr Playfair, 1848, and given 
also in " Memoirs Geol. Snrvey," vol. ii. ; the eighth and ninth 
from " Miller's Chemistry," iii. p. 201 ; the tenth from 
" Report of Trial on Torbanehill Coal," Edinburgh, 1853 ; 
the eleventh has not been yet published in any book. 

In this table we observe, in the first place, the resemblance 
of the last three substances, in having a density mnch below 
that of all the others ; and secondly, that in all the bituminous 
coals but one, the volatile matters are considerably less in 
amount than the fixed carbon, while in the cannel coals this 
is also the case with one of the two whose proximate analyses 
are g^ven ; as regards the other, we see that it contains a large 
percentage ( = 11-761) of andN, which would, of course, be 
included as volatile matters ; and in the last three substances 
the volatile matters greatly exceed the fixed carbon. It is 
well known that in discussions on the chemical nature of 
coals, &Q., much stress is laid on the relative proportions of 
these products, and also on the ratio of carbon to hydrogen ; 
but it appears to me that an important element in the calcu- 
lation has generally been omitted, or has not received due 
attention — I allude to the quantity of oxygen present, which 
of course can only be found by ultimate analysis. It is con- 
stantly stated that the gas and oil producing value of a ooal 
is indicated by the weight lost in coking ; but this is obvious;l;y 
true only to a certain extent, and indeed is in some cases 
clearly untrue ; for if we do not take into account the efiect 
of oxygen present, we cannot make a just comparison of the 
chemical nature of the substances, nor find the ratio of C : H, 
neither can we give the real gas or oil value, when, as above, 
from 8 to 10 per cent, of what is generally supposed to be car- 
bon and hydrogen is really oxygen and nitrogen. If, for 
example, we consider the effect of the oxygen in the composi- 
tion of the substances given in the table, we shall see that 
the last three present such difierences from the others as to 
strengthen the position of those who decline calling them 
_h" coals." Limiting our view to the cancel coals, which, as 
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seen above, exhibit the ratio of C : H appareatl; eqnalt or 
nearly bo, to that in the eabstances in qncatioo, we obseire 
that ttiej all contain much more oxygen, and if we deduct the 
equiv3.1eDt quantity of hydrogen in all, as ia theoretically 
necessary for arriving at the heating power, we shall find this 
similarity greatly lessened ; aa thus : — 

Ratio o/C=H a/Ur deducting 0=H. 
Cannel Goal from Wigan, . . 100 : 6-66 

„ „ Lesmahagow, . . 100 j 8-71* 

„ „ Capledraa, . . 100:1006 

? „ Torbanehill, . . 100:12-43 

1 „ Hillsborough, . 100:10-85 

» „ Fraset Mine, . 100 : 12-43 

And the last three substances should prove, theoretically, the 
excellent " oil coals" they are known to be. Of course the 
practical yield of oil will vary according to the manipulation, 
the perfection of the manufacturing processes, and the quality 
of samples employed ; but the following statement of the com- 
parative amounts of oil afforded by some of the above may be 
taken as a good illustration of the point brought forward in this 
paper. I am indebted for these details to H. Poole, Esq. : — 
In Scotland, the Lesmahagoir caonel coal gives 40 gallons crude 

oil, aod 32 gallons rectified oil, per ton. 
At M'Lellan's Brook, the Fraser oil-coal gives 40 gallons crude 

oil per ton. 
At Coal Brook, tJie FrsEor oil-coal and oil-batt, together, give 

63 gallons per ton. 
At M'CuUoch's Brook, the Fraser oil-coal gives 77 gallons per 

ton. 
The "Albert coal" gives 100 gallons per ton. 
The Torbanehill " coal" gives 125 gallons per ton. 
And some pitted samples of oil-coal from Fraser Mine, tried in 
Boston, U.S., gave no less than 199 gallone of oil per ton. 

A hstract of Experiments with Ancesthetic Agents on Sensitive 
Plants. By Mr William Coldstream.! 
In this paper I have given an abstract of some experiments 
performed in the summer of 1859 on various sensitive plants. 

* After allowing 2 per cent. Tor altrogeD. 

t Resd to the BotsnUil Society, June 14, I860. 

D.D.t.zea by Google 



88 W. Coldstream's Experiments with 

with the view of aacertaining the effects of ansesthetic agents 
on vegetable irritability. The subject was snggested by Pro- 
feseor Balfour, who offered a prize for it in his class.* 

The experiments were conducted under most favourable cir- 
camstaDces, as far as the state of the plants was concerned. 
When a warm temperature was required, as in the case of the 
Mimota tetteitiva and M. pudica, accommodation was provided 
in the hot-houses at the Royal Botanic Garden. The agents 
employed were chloroform, sulphuric ether, amylene, and 
chloric ether. 

The chloroform was used both pure and dilute. Id the 
narration of the experiments, where not otherwise specified, 
pure chloroform is to be understood. Where the vapour 
of these substances was required, the plan taken was as 
follows : — 

The bell-glass under which the plant or flower was to be 
placed was inverted and the necessary quantity dropped in ; 
then, being quickly reversed, it was placed over the subject of 
the experiment. 

In other cases, a piece of blotting-paper moistened with the 
required quantity was pushed under the edge of the glass, 
raised for an instant to receive it. Communication with the 
external air was prevented by the glass being placed on moist 
leather ; or, when it stood on a wooden board, as was the more 
usual way, a rim of putty was put round its edge. 

Experiments were first tried to discover the effect produced 
by the actual contact of the anaesthetizing agent with the 
sensitive leaves of the Mimosa pudica. Professor Mareet's 
observations on the subject, in vol. xlvi. of the Edinburgh 
New Philosophical Journal, were taken as a basis for these, 
but the results obtained were not satisfactory — no true anses- 
thesia being produced. 

We now proceed to give the results of experiments made 
with the vapour of chloroform and amylene inhaled by the 
plant. These varied very much, according as the quantity of 
the agent mixed with the air surrounding the plant was great 
or small. Every result, varying between absence of all effect 
e then offered. — Ed. 
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and speedy death, was obtained, as will be seen ty the experi- 
ments to be detailed. 

AnEesthesia has been manifestlj induced in a very limited 
number of instancos ; s rery common effect when the vapour 
vas veak was, a total or partial closure of the folioles when 
first exposed to it, followed in a short time by complete ex- 
pansion, as if they became accustomed to the action of the 
chloroform. This is paralleled by aa instance recorded by 
Desfontaines, who relates that, as he carried a sensitive 
plant one day in a carriage, the jolting of the vehicle caused 
at first contraction of the folioles, which after some time 
expanded, as if habituated to the movement. 

In cases in which this re-ezpansion, while sttll exposed to 
the vapour, took place, diminution in sensibility was never 
observed on removing the glass. The vapour was then appa- 
rently (though sufficient to act as an irritant) not sufficient to 
produce an aneesthetio effect. But even when Btrong enough 
to cause the continued contraction of the folioles, either com- 
pletely or partially, insensibility was far from aa invariable 
effect. When, however, it did occur, it was usually in thosa 
cases where the folioles remained in a half contracted state. 

Exp. 13. A plant was exposed in ajar of 185 cubic inches 
capacity to the vapour of five minims of chloroform. In two 
minutes the leaflets hegan to close slowly. The closure was 
only partial. In five minutes the glass was removed, the 
leaflets continuing half closed ; when irritation was applied, 
the sensibility was found somewhat diminished. In this ex- 
periment, the proportion of chloroform was one grain to thirty* 
seven cubic inches of air. 

Exp. 14. A plant was exposed in a vessel of 185 cubic 
inches capacity to the vapour of two minims of chloroform, 
being a minim to 92i cubic inches. In ten minutes the folioles 
were all partially closed. In half au hour many still continued 
BO, while others opened ; and on removing the glass jar, the seu> 
flibility of those which were open was apparently slightly 
diminished. The plant soon recovered. 

Exp. 15. A plant was exposed in a vessel of 185 cubic 
inches to the vapour of two minima of chloroform. In two 
mmutes some of the folioles began to close, some reopened, 
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others continued balf-ehut. Id fifteen minntes the glass was 
removed, and the Benaibilit; was found slightly diminished. 
The plant soon recoTcred. 

Exp- 17- A plant was exposed in a ressel of 345 cubic 
inches capacity to the vapour of two minims of chloroform, 
mixed with methylated spirit, in the proportion of one to two. 
In four hours and ten minntes, slight aneesthesia was observed 
in the youngest leaves. The plant regained its sensibility. 

Exp. 18. A plant was exposed in a vessel of 345 cubic 
inches capacity to the vapour of two minima of chloroform. 
Id five hours the plant was removed, the leaves being then 
closed. On being examined the next day, the leaflets were 
found expanded, and the plant apparently healthy; but on 
applying irritation, it was seen that the sensibility of most of 
them was quite gone. On the third day they recovered. 

Exp. 19. A plant was exposed in a vessel of 345 cubie 
inches capacity to the vapour of one minim. When removed 
in sixteen hours, the leaflets were found all open, and the 
plant apparently healthy, except that the leaf-stalks were 
slightly depressed. When irritation was applied, however, 
it was seen that they were quite insensible. The next day, 
the anesthetic effect was still marked. On the third day they 
had recovered much of their irritability. 

Exp. 23. A plant was exposed in a vessel of 185 cubic 
inches to the vapour of five minims of amylene. It was 
removed in one hour, when the tender upper leaflets were 
half-closed, the lower ones expanded. The upper leaflets were 
quite insensible to tonch ; the excitability of tbe lower ones 
was also greatly diminished. The leaflets were long in recover- 
ing. In half an hour the half-closed leaflets were still insen- 
sible to touch, and the lower ones very partially bo. The 
complete recovery of this plant is uncertain. 

Exp. 34. A plant was exposed in a vessel of 345 cubic 
inches capacity to the vapour of 17 minims of amylene. In ten 
minutes the pinnra had begun to close with a jerking motion. 
In fifteen minutes all the upper leaflets were tightly closed, ' 
the lower ones being still expanded. These latter showed no 
diminution of sensibility when the plant was now removed. 
In a short time the upper ones began to open, and when half 
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expanded, it was seen that IheJr contr&ctibility waa lost, and 
that they had asaamed a somewhat shrivelled appearance. 

Ea?p. 25. A plant was exposed in a ressel of 344 cubic inches 
capacity to the vapour of two and ahalf minimB, being nearly 
one minim to 135 cubic inches. It was allowed to remain 
fifteen houra and a half. Being removed at the end of that 
time, it was found almoet completely insensible to toach. The 
upper leaflets seemed least affected, and soon regained a large 
measure of sensibility, bat the lower ones continued perfectly 
inBensible, while, at the same time, fully expanded, and to 
all appearance healthy. This state continued for three days 
after, when the folioles of the lower leaves began to drop off. 

The results obtained by exposing the irritable stamens of 
the barberry to the action of chloroform, amylene, &c., have 
famished by far the most satisfactory proof of a true anns- 
thetic condition in plants. Two species were experimented on 
— the British Berberis vulgaris and an American one. The 
character of the results was most interesting, and their unifor- 
mity remarkable. Immediately after exposure to the vapour, 
the irritative action, as in man and animals, first set in ; that 
is to say, the irritable stamens of the flower sprung towards the 
pistil. This action was instantaneous; but almost immedi- 
ately they began to move slowly back to their former position, 
till in a few minutes they were seen to be again appressed to the 
petals. If now removed from the bell-glass, the stamens were 
found to be destitute of irritahilily. Irritability waa never 
lost until the stamens had thus sprung ; and in the case of 
flowers, some of whose stamens only were thus irritated, it was 
found that those which had not sprung showed undiminished 
sensibility, while the others had lost every trace of it. Here 
was true anaesthesia ; for if the flowers were now taken and 
exposed to the warm sun, they were, with very few exceptions, 
restored to their original irritable condition. They were ex- 
posed in bunches of from two to six, so that by one exposure 
many experiments were, in reality, tried. One bunch of 
strong young flowers of the Berberis vulgaris was exposed 
four successive times to the action of chloroform vapour, 
losing its sensibility in each exposure, and then recovering 
it in the sunshine. In the experiments with barberry the 
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exposures were usually short, and the vapour employed com- 
paratively strong. 

1. Chloroform. 
Ewp, 27. Flowers were exposed to the vaponr of one minim 
in a Tessel of 13 cubic inches capacity. AH irritability was 
lost ID the course of three minntes. It was completely restored 
twenty minutes after being remoYcd from the vessel. 

II, Amtfkni. 

Exp. 30. Flowers were exposed in the same vessel to the 
vapour of three minims, being one minim to 3^ inches, nearly. 
In ten minutes there was decided diminution of irritability. 
It was soon restored. 

Exp. 32. Flowers were exposed in a vessel of 6-69 cubic 
inches capacity to the vapour of one minim. In twenty minutes 
insensibility was produced. They recovered within ten minutes. 

Exp. 33. Flowers were exposed in the same vessel to the 
vapour of two minims, being one mimim to 3-31 inches. In 
seven minutes the sensibility was destroyed. It was restored 
in fifteen minutes. 

III. Sulphuric JSther. 

Exp. 34. Flowers were exposed in a vessel 19 cubic inches 
capacity to the vapour of five minims of sulphuric eether, being 
one minim to 4 inches nearly. Not affected in five minutes. 

Exp. 35. Flowers were exposed in the same vessel to the 
vapour of five minims. In half an hour their sensibility was 
completely deadened. They recovered in twenty minutes. 

Exp. 36. Flowers were exposed in the same jar with ten 
minims, being nearly one minim to 2 cubic inches. In half 
an hour completely deadened. They recovered only partially. 

IV. Chlorit Mther. 

Ewp. 39. Flowers were exposed in a vessel of 11*5 cubic 
inches capacity to the vapour of one minim chloric sether. 
They were not affected in twenty minutes. 

Exp. 40. Flowers were exposed in the same vessel to the 
vapour of ten minims. In half an hour their irritability was 
gone. They partially recovered. 

A rename of the experiments made with barberry is given 

DD.-:ea by Google 



An€B»thetie Agents on Sengitive Piantt, 93 

in the tablea attacbed. Numerous other experiments of the 
most satisfactory character might have been quoted, but it is 
believed th&t what have bees giren are good average speci- 
mens, and that any accession to their number would onlj have 
confirmed the Facta which thej illustrate. 

Similar experiments were made on the irritable stamens of 
the Helianthema and the column of the Stylidium, but no true 
auEeathesia was marked in the case of either. The irritalinff 
effect of the agents w&s abundantly manifest, but this was 
succeeded either by the speedy death of the flower, or its re- 
covery in a short time, without having passed through any 
state which could be safely considered as really one of anns- 
theaia. 

Tables of Experiments with Babbebkv. 
I. C/iloro/orm. 



Minims p«r 

10 cub. in. 

of air. 


Length of 
Mpoaure. 


How affj'cted. 


BMult. 


•37 
■26 

•52 

■76 
■86 


h. ■». 
. 2 

6 
4 

3 
3 


Not at aU 

Sensibility di- 
minished 

Irritability al- 
most gone J 

All senaibiUty lost 
Do. 


r Recovered in 20 
\ minutes 

Do. 
Do. 
Do. 



II. Amfflene. 



Uinima p«r 

10 cub. in. 

of air. 


Length of 

eipoeare. 


How afftcted. 


Buulk 


1-9 
2-8 

1-5 
29 
6-6 


b. m. 
2 

10 

20 

7 
18 


Not at all 
(Sensibility di--) 
\ minished J 

Total insensibility 

Do. 

Do. 


... 

Recovered 

\ minutes 

f Recovered in 15 . 

\ minutett 

Did not recover 
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HI. Sulphuric Mther. 



Ulnim* per 

10 cnb. Id. 

of air. 


Length of 
ezpoaiwe. 


How .ffoeMd. 


Ketalt. 


2-6 

26 

62 

4-7 
4-7 


h. m. 

5 

30 
30 
20 
7 


Not at all 
r Completely an< \ 
\ aesthetised j 
Do. 

Do, 
Do. 


rSecorered in 20 
\ minutes 
PartiaUy recovered 

mioutea 
fiecovered in 10 
minutes 



IV. Showing the Comparative Action of (Ae diff&rent Agents. 



Chloro- 
form 



Amjlene 



Sulphuric 
.either ■ 



iric J 

•' 1 

oric I 
Itlier 1 



Chloric 
^ther 



Not at all 
f Sensibility 
1 lost 

Not at all 

{Sensibility 
lost 
Not at all 
f Sensibility 
\ lost 
Not at all 

{Sensibility 
lost 



(Becovered in 20 
) minutes 



[ RecoYered i 
\ minutes 



' Recovered in 10 
minutes 



Partially recovered 
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On the PJiyeical Relations of ike Reptiliferoua Sandttone of 
Elgin. By the Rev. W. S. Symomds, F.G.S. 

I have frequently been asked to give mj opinion on the 
phyeica] geolog; of the celebrated district of Elgin, North 
Britain, and to express mj candid belief respecting the geo- 
logical position of the far-famed sandstones which have fur- 
Dished the relics of those remarkable reptiles the Telerpeton, 
Staffonolepif, and Hyperodapedon Qordoni. I have drawn 
up this short paper, comprehending my observations and 
notes, with great diffidence ; for those observations have in- 
duced me to entertain a different opinion, respecting the age 
of the reptiliferous sandstones, to that expressed by such truly 
eminent geologists as Sir K. Murchison and Professor Ramsay, 
at the late meeting of the British Association at Aberdeen ; 
also to the decision arrived at by Mr Patrick Duff of Elgin, 
Professor Harkness, the Ber. Mr Oordoa of Bimie, and Mr 
Martin of Elgin, all well known authorities. 

The geology of Moray has been described at considerable 
length by Sir Roderick Murchison in the " Proceedings of 
the Geological Society ; " * by Mr Patrick Duff in hia 
" Sketch of the Geology of Moray ; " by Mr Martin of An- 
derson's Institution, Elgin ;f and by Mr Gordon of Birnie-{, 
I shall not, therefore, attempt any description of the district 
in detail, but confine my remarks to those particuktr points, 
in the physical geology, wherein I differ from Sir Roderick 
Murchison, whose opinions are accepted by the gentlemen I 
have already named. 

I take the eectiont given by Sir Roderick in the " Proceed- 
ings of the Geological Society" as illtistrative of the usual 
acceptation of the geology of Elgin, and as I can thus best 
indicate the points which I think require revision, and are 
capable of a different interpretation. We vrill first take into 
consideration Sir Roderick's section from the crystalline rocks 
of Manoch Hill across the old red sandstone to the yellow 
sandstone of E1gin.§ 

* Proc GtoI. Boe., Aag. IBSfl. 

t EMay on the Geology of Morajehir*. 

X Edinburgh New Philoaopbtcal Journal, January 1SS9. 

S S«« Quart. Jour, fleol. Boe., Aug, 1S69, p. 421. 
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Cortutonea. — I visited this section* in company with mj 
friend ProfeBsor Harkness, aad under the guidance of the 
Rev. Mr Ciordon of Birnie, after having made the acquaint- 
ance of the siliceous, marly, miscalled (7o>^sfone, of linksfield, 
Spynie, Inverugie, and Lossiemouth. 

In so limited a district as that of Elgin, geologists itill 
allow that, without there is some great and apparent meta- 
morphism by intrusive trap, the lithological and mineral- 
offical features of rocks are tolerably persistent and good 
guides in working out the physical poBition of beds. 

Now the rock of siliceous marl at Glass Green, Linksfield, 
Spynie, and Lossiemouth, called " comstone," is so entirely 
unlike any other comstone in the Elgin and Findhorn dia- 
(ricts, that I do not understand how any geologist could cor- 
relate them as the same. I agree with Sir Bodetick Mur- 
chiBon as to the necessity of separating this siliceous ''corn- 
stone" of Spynie and Lossiemouth from the comstone of Foths 
and that of Cothall on the Findhorn. It is indeed a most 
" distinffuiehable" rock. 

I passed twice over the celebrated Findhorn section to Cot- 
hall, the first time with Professor HarkneBS, and the second 
in company with Sir Charles Lyell and Mr Gordon of Birnie, 
after having studied the rocks in the Elgin district. This 
section is well described by Sir Roderick Murchison.t 

Whether the mottled comstone, d, of Foths (see Sir Rode- 
rick's section), may he considered as the equivalent of the corn- 
stones of the Findhorn at Cothall, I consider doubtful. Sir 
Roderick, I imagine, believes these beds to be distinct They 
belong to theepoch of theOldRed Sandstone, as proved by their 
organic remains ; and whether they are one band of rock on 
the same strike, or distinct divisionary cornstones of the Old 
Red rocks, it matters very little, so long as they are not oon- 
fonnded with the siliceous marly rock of Glass Green, Links- 
field, Spynie, and Lossiemouth, to which I now invite attention. 
This siliceouB rook at Glass Green, described by Sir Roderick 
as cornstone much thicker than the comstone (of Foths) d 
(section), is rightly represented as dipping towards the yellow 



• Proc. Geol, Soc., Aug, 18B9, pige 434. 

t rp. 4S!2 and 4S3 of ptp«r in Geol. JoutiibI. 
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BandBtone of Qaanrj Wood Ridge, at Elgin. But does it dip 
under that sandstone T I think not. I believe that this ia the 
eqiiivalent rock of that of Linksfield, Spyuie, and Loesiemoath, 
-which Sir Roderick has treated as a htglter band. 

Sir William Jardine will, I am sure, remember that, on 
the first occasion of oar vieit to the Linkt^ld Bection, after 
we had obtained information upon our poiotB and bearings, I 
exclaimed, " Why, the dip of this cornatone is away from that 
Quarry Wood Ridge, and not under it I" And I very much 
doubt that a single instance can be shown of the siliceous 
cornatone of Linksfield dipping in any other direction than 
away from the Quarry Wood Ridge, north of the river Lossie, 
which river I hold to occupy a line of fault. Sir Charlea 
Lyell and Professor Harkness will both bear witness that the 
siliceous " comstone" of Linksfield may be seen on the river 
banks, west of Elgin, dipping into the river, away from the 
Quarry Wood Ridge, and in a directly opposite direction to 
the siliceous comstone of Glass Green, on the opposite side the 
river. My idea is, that everywhere, save Glass Green, and of 
course that line of strike, the siliceous comstone dips away 
from the yellow sandstone of Quarry Wood Ridge, and there- 
fore does not tmderlie that sandstone. This iB a point of great 
importance in determining the physical geology of this most 
difficult district ; for I do not think it possible to separate the 
Glass Green comstone from that of Linksfield, Spynie, and 
Lossiemouth. Mr Duff, in his " Sketch of the Geology of 
Moray," mentions that great difference of opinion exists as to 
the esact position of the siliceous comstone of Linksfield, 
some persons supposing that it passes under the repliliferous 
sandstones of Lossiemouth, &c. ; but Mr Dufi' maintains, and I 
think tmly, that " no instance can be pointed out in Moray- 
shire of its passing under the sandstone, while it certainly 
overlies and passes into it." Sir William Jardine pointed 
out the spot, where Sir Roderick Mnrchison gives a section, 
showing the siliceous comstone on the seashore, overlying the 
whitish reptiliferous sandstone, with the Stagonolepis, at Los- 
siemouth. In short, I think it is impossible to doubt that the 
siliceous comstone of Lossiemouth, Spynie, and Elgin, over- 
Uet the reptiliferous sandstones ; and it was owing to this 
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evidently orerlying position, I do not doubt, that Sir Roderick 
MurchisoD septu-ated the Glass Gireen Biliceons rock — which, 
owing to a reverBal of dip, appears to dip under the yellow 
sandstone of Quarry Wood Ridge — from the LoBsiemouth and 
Spynie rook, and induced him to consider the Lossiemoath 
and Spynie rock as a higher band of cornstone than that of 
Glass Green. 

The point, therefore, to which I think it necoasarj to call 
attention here, is not the position of Sir Roderick's cornstone 
(/ of his section), but the fact that the dip towards the Quarry 
Wood Ridge is not the true dip, and that the Glass Green corn- 
stone is the same as the Linksfield cornstone, the river corn- 
stone, and dips in reality awai/ from the Quarry Wood Ridge, 
just as the Kenper sandstones of the Vale of Worcester dip 
away from the upheaved Malverns, wherever the beds are not 
broken off by a fault and the dip reversed. 

Supposing that the siliceous comstonea of Glass Green, Los- 
siemouth, Spynie, and Linksfield overlie the reptiliferous 
sandstone, what are these sandstones, and what relation do 
they bear to the yellow Holoptychian sandstones of Quany 
Wood Ridge t 

R^tili/eroua Sandstone and Holoptychian Sandntones. — 
It is no doubt a very difficult problem to determine whether 
the reptiliferous sandstones of Spynie, Findrassie, and Lossie- 
mouth really pass into the yellow sandstone, containing Holop- 
tychii, at Bishop Mill, just north of Elgin, and at the Hospital 
quarries further to the west. 

It appears to me that one or two points require particular 
attention. 

My friend Professor Harkness detected, at the entrance to 
the Bishop Mill quarries, on the Elgin side, a mass of greyish 
sandstones dipping away from the Holoptychian ridge towards 
Elgin and Linksfield, in a position that would bring them 
under the Linksfield cornstone, and which looks marvellously 
like not a fault on the strike of the Holoptychian sandstones 
but the replili/erous sandstones faulted against the Holop- 
tychian ridge, and dipping away from it, just as the silicecoB 
" cornstone " is seen to do in two other places, as already in- 
dicated, on the south or Elgin side of Quarry Wood Ridge. 
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It ia also my belief tkat indic&ti<ma of the reptiliferous eand- 
stones reeting agftiuBt and dipping awaj from the Uoloptj- 
ohian sandetonea of the Hospital quarriea, may be observed 
at the south or Elgin entrance to those quarries, not far from 
the spot where the siliceous " comstone " is seen to dip to- 
vards the south from the Qaarry Wood Ridge. Indeed, if 
they quarry at the base of the Hospital quarries, or the Bishop 
Mill quarries, on the south side of the Quarry Wood Bidge, 1 
folly expect to hear that the relics of StagonoUpis hare been 
discovered in close proximity with the yellow saodstonea con- 
taining the remains of Holoptychii, jast as at Findraseie they 
have been detected near the line of junction. If, however, it 
can be determined, and I think it will, that the reptiliferous 
sandstones dip away on all sides from the Holoptychiau sand- 
stones, there can be no conformable upward continuation of 
the Old Red rocks into the reptiliferous sandstones. There is 
a phjf steal break. 

In a paper I received only a few days since on the geology 
of Moray, by Mr Patrick Duff of Elgin, and which was read 
lately at a meeting of the Elgin Literary and Scientific Asso- 
ciation, Mr Duff describes a chocolate-coloured rock at Stot- 
field, which underlies the Findrassie reptiliferous " rose- 
coloured" beds, and bints that it is possible that this bed may 
torn out to be the line of separation between the Old Ited Sand- 
atone and the Trias. I fully believe that it Is on this boriEoa 
that the break occurs. 

LinksjUld Section. — ^We would now direct attention to the 
linksfield section. 

We were informed, at the Meeting of the British ABSOcia- 
tioQ at Aberdeen, that the low hill of Linksfield, which is 
made up of strata which overlie the siliceous comstone (a mass 
of boulder-clay being intercalated), is an oolitic Wealden 
patch, not in situ. At Elgin we heard that it is an oolitio 
boulder borne from Crooiarty or Sutherlandshire by an iceberg, 
and dropped upon the till which overlies the siliceous corn- 
stone. 

The bedding of the Linksfield strata, and the position of 
the fossils imbedded in the separate beds, were carefully 
worked out by Mr Charles Moore of Bath, who ia an excellent 
DC, zecbvGoogIc 
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antlioritj on the fossila of the Lover I^as and Trias ; and by 
him the so-called " Oolitic Wealden" strata asd fossils were 
shown, most probably, to be aeither more nor less than a section 
of those remarkable transifton beds between the Xiataad Trias 
which are well known to the geologists of the west of England. 
This Lias and Trias has been worked ont along an escarpment 
for the distance of from 200 to 300 yards ; and it is difScnlt 
to imagine that any iGe-raft, however accommodating, could 
have carried, wholesale and in detail, so perfect a specimen of 
an ancient cliff, without deranging the bedding of the strata 
or disturbing the repose of the fossila. 

With regard to the lias fossils having been transported 
from Cromarty, I aflerwtu^s visited the Eathie beds, so vividly 
described by Hugh Miller, and obtained the loan of some 
typical specimens both from Eathie and Shandwiok, from 
Miss Catherine Allardyce and Lieut. Patterson of Cromarty. 
These specimens have been carefully examined by some of 
our best Gloucestershire paleeontologists, and are pronounced 
to belong to the epoch of the Upper Oolite, instead of that of 
the Lower Lieu. There is doubtless a considerable diffi- 
culty respecting the till which underlies this Lias and Trias 
escarpment ; bat good answers to that difficulty have been 
propounded by Sir Charles Lyell and Captain Brickenden. 
Sir C. Lyell supposes that a range of cliffs, of Triassic and 
Lower Liaasic beds, rose above the vale of Elgin during the 
glacial epoch, when ice-rafts and drifting bergs, with all the 
phenomena of an Arctic sea, swept down that vale, then a 
frith; and that the siliceous comstone was then the actual 
sea-bed. The icebergs and drifting masses undermined the 
soft marls of the Upper Trias and lias, and in time produced 
a landslip. The whole side of a sea-cliff slipped down &om 
its position, on to a beach of boulder-clay, without any boule- 
versement of the strata. Such phenomena, we know, have 
occurred both in Denmark and in the Isle of Wight. The 
slip then appears to have soon been covered by a thick deposit 
of boulder-clay and drift, which preserved the strata from 
further denudation. 

Captain Brickenden supposes that the soft beds of the Upper 
Trias may bate been grooved, and that ice-action intercalated 
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the bonlder-clay into the grooves and interetices between the 
hard comatone and the soft beds above. Either of theee pro- 
positions seem to me more probable than the wholesale waft- 
ing of a cliff from some distant locality. I cannot think that 
the Lintefield Trias and Lias can be far from their original 
site of deposition. 

If it be admitted that we have powerful evidence of Lower 
Liassic and Triassic rocks at Linksfield in situ, or nearlj in 
aitu ; if the Lias and Tria« overlie the siliceous cornstone, not 
only at linkeSeld but in one or two other localities, one out 
at sea beyond Lossiemouth ; and if the siliceous cornstone over- 
lies the reptiliferons sandstones, and all these rocks dip away 
from the Holoptychian sandstones of Quarry Wood Itidge, I 
think there is a strong case to be made out by the physical 
geologist in support of the Triassic age of the reptiliferous 
sandstones. 

"When visiting, also, the coast-ridge section from Lossie- 
mouth to Burgh-Head, and beholding the pebble-beds of 
Burgh-Head B.nd the ripple-marked and reptile-trodden sand- 
stones of Clashan, it is impossible for any geolo^st acquainted 
with the New Ked of England not to feel a strong bias in 
favottr of the Triassic age of the Elgin deposits under notice. 
I have no wish to intrude my opinion, but when asked I 
must honestly give it ; and I must declare that I never 
(although I tried very hard to do so) could understand what, 
possible reason, judging from lithological and mineralogical 
characters (with the exception of the Holoptychian sandstones 
of Quarry Wood Ridge), there can be for correlating the rocks 
of the Findhorn with those of Elgin. The conglomerate beds of 
Ckithall do not appear to me to be more tike the pebble-beds 
of Burgh-Head than the millstone-grit of South Wales is like 
the pebble-beds of the Trias ; and the cornstone of Cktthall ia 
very dissimilar to the siliceous rock of Linksfield, The gene- 
ral dip of the beds, and the position of the rocks, no doubt 
seem to demonstrate that all these strata constitute one united 
mineral series ; but I think this difficulty may be overcome, 
and will be overcome, when the geological surveyors come to 
work out this difficult district in parvis et extremis. 
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Mind and Brain ; or, the Correlations of Consciovsnesa and 
Organisation, with their Applications to Philosophy, 
Zoology, Physiology, Mental Pathology, and the Practice 
of Medicine. By Thomas Laycock, M.D., F.K.S.E., &c. 
With IllnstratioQs. 2 Vols. Sutherland & Knox, Edin- 
burgh. 1860. 

This is a work of no ordinary comprehensiveness. Viewed ia 
its title and contents, it is indeed a complete anthropology; nay, 
it embraces the philosophy of all animated, nay, of all organic 
nature. On this account, therefore, it will not be possible for us 
to notice it in all its details. Moreover, it is by no means light 
reading. The author aims throughout at such strictness of meta- 
physical expression, that the reader, unless he has previously 
undei^one die discipline which attaches to the perusal of such 
works as those of Hamilton and Kant, runs the risk of failing to 
understand what he readeth. For ourselves, we must confess, 
that after bestowing all the attention of which we are capable, and 
with all possible anxiely to be well informed on the subjects which 
Dr Laycock discusses, we have still found ourselves too frequently 
at fault as to a meaning iu what he propounds. 

Like all great works which have marked an epoch in philosophy; 
our author commences by a dissertation on Method. To this 
about a fourth part of the first volume is devoted, and as the 
author lays great stress upon this part in all that follows, we 
cannot do better than present our readers with a summary of his 
method in his own words, especially as that summary is also a 
programme of the whole work. 

" Summary of tha Method (vol. i. p. 113). — If, then, we con- 
sider the preceding doctrines, with a view to a practical develop- 
ment of our proposed method, we shall find that there are three 
stages or steps by which it may be carried into effect- First, we 
shall have to inquire into the general and scientific experience of 
mankind as to their states of consciousness (Empirical Psycho- 
l<^) ; next, we shall have to examine into the fundamental Iaw» 
of existence (Ontolt^) ; and thirdly, into the first principles of 
mind as an orderipg force to ends (Ideology, or mental dynamics). 
In the first, we esamine consciousness in relation to vital pheno- 
mena ; in the second, e'siatence in relation to vital and physical 
phenomena ; in the third, we develop the great correlations of 
mind with the physical and vital forces considered in relation to 



by Google 



Reviews and Notieet of Books. 103 

design in creation, viened as a systematic unity, or tha doctrine 
of ends. This will bring the highest nianifestadon of mind — as a 
creative and regulative power— into synthesis with creation, and 
GOQBecutively into synthesis with the human mind. Here, the 
method will show that the ideas of the Divine mind, as revealed 
in the phenomena of creation, are none other than the fundamental 
ideas and d •priori conceptions of the human mind, as revealed in 
consciousness ; that the ends aimed at and attained by the Creator 
are the objects of the instinctive desires of the creature ; and that 
consequently the phenomena of nature constitute a reflex of the 
human mind. ... In establishing these principles, I shall show 
their general applications to metaphysics, or a science of the fun- 
damental laws of thought ; to biology, and the entire group of 
natural history sciences ; and to sociolc^ ; and then proceed to 
develop more especially the scientific l^is of a mental physio- 
logy and oT^anology, and their hearings upon medical psychology 
and mental pathology. The whole will thus he a philosophical, 
scientific, and practical exposition of the fQudaiuental laws of life 
and thought in their correlations. As such it will constitute a 
solid basis upon which the metapbyaician, moral philosopher, 
political economist, biologist, zoologist, and medical practitioner 
can alike build up their respective departments ; and at the some 
time be a starting-point for the man of general culture, who wishes 
to study human nature under all its multikrious aspects. Such 
a wide field of inquiry must necessarily be passed over cursorily ; 
errors, too, are inevitable, from the very nature of the subjects 
' considered ; still, I indulge a hope that the views 1 shall set forth, 
however imperfectly, will contribute, in some degree at least, to 
the building up of a true philosophy on the solid basis of ohser- 
vation and induction, and be of practical use." (P. 115.) 

Making allowance for the sanguine anticipations of the author, 
these remarks present Dr Laycock to us under a very favourable 
point of view ; and they are in per^t keeping with his teaching 
in the University, which has this for its characteristic, that he 
constantly endeavours to direct the minds of his students to the 
ph^omena and laws of mind, and the evidence of design in organi- 
eatioD, and not to rest satisfied, as medical students are ever prone 
to do, in the mere unfbldings which the scalpel imd the forceps 
can effect. 

Our author's method is at once inductive and deductiye. It is 
also pre-eminently teleological, and that in a very large though 
somewhat peculiar sense. Thus, he r^ards mind as a r^ulative 
bat not a constitutive principle in nature (p. 111). He also gives, 
as the very charactenstic of mind, that in acting as an ordering 
force in nature, It works towards ends ; but he considers it a mis- 
take to expect that these ends shall always be good (112). He 
also often invokes his method, as if it were exclusively sensational 
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or obeerrational, and regards all that lies beyond the discorery of 
the sensee, nay, the application of a test, as merely speculative ; 
while at other times, as in the extract above, he goes so far in the 
opposite direction as to identify the d priori conceptions of the 
human mind with the ideas of the Divine mind ; and therefore 
trDBtworthy, surely, if anything be. In a word, he does not re- 
fnse to scluiowledge as his master Plato as well as Aristotle. 
Were we to attempt to characterise his method in a single term, 
we should, however, have to say that it was Baconian — but this 
not without reserve of a broad margin forDrLaycock's own ideas, 
unfolded in detail in the first 116 pages of his work. 

Of these the moat characteristic, perhaps, is that which be de- 
signates by the name of " teleiotic idea." He grounds all nature 
upon teleiotic ideas ; and in giving eminence in science to a chas- 
tened teleology, we Fully sympathise witii him. What he says is 
perfectly true — " the human mind can no more divest itself of 
the idea of design as a cause of phenomena, than it can divest 
itself of the ideas of cause, or space, or time" (vol. i. p. 108). 
Intelligence will never be satisfied, nor will it permanently award 
the name of philosophy to any form of speculation which ignores 
the end for which a thing exists. Nor is it possible to enter 
into the study of the structure of organised bodies, or to practise 
with success the healing art on any other principle. In this way 
alone can the step from the known to the unknown be made. 
The end, the function, in fact, is often fully ascertained, and Indeed 
obvious, while yet the organ, in all those points which make the 
difference between a state of health and a state of disease, still lies 
wholly concealed from us. It is only by the way in which it does 
its work that the state of the organ can be judged; and let us operate 
upon it as we may, it is only by changes that we have induced 
in the function that we can learn anything generally speaking of 
the changes which we have effected in the organ. We therefore 
regard Dr Laycock as eminently in the right in laying so much 
stress on ends, and in viewing objects and arrangements in refer- 
ence to the ends which they serve. What we wonder at is, that 
substantially, in the body of his work, he should build everything 
on teleiotic ideas merely, without allowing either himself or the 
reader to go a step deeper. These ideas are regarded by him as 
causes of the order of nature. They are undoubtedly objective iq 
his esteem, and they are manifestations of mind. Why, then, does 
he stop short of admitting that which consciousness, which reason, 
which common sense affirms so constantly, that every quality or 
attribute, every function, motion, raanifestation, idea, bespeaks a 
substance, being, or thing ; or in our author's laitgu^e, a sub- 
stratum of which it is a manifestation ? Postulating, as he does, 
teleiotic ideas continually, as at the very root of nature, and the 
cause of her existing order, why does he not admit, nay, imme- 
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diately infer, that there may be (for there inuat be) an iDtelligent 
Being elsevhere and otherwise than in correlation with a brain, and 
OUT oTrn braiaa ma; be dissolved, and yet poBsibl; something of us 
survive, which shall be no stranger to itself, or to its God, or to 
the objects aronnd it. Not but our autiior believes all this. 
What we grudge is, that he has framed his method so as to exclude 
the possibility of any of these things as scientific truths, and 
throws a burden upon faith which philosophy ought to assist in 
bearing. It is not possible to pronounce permanently a divorce 
between philosophy and religion. They are wedded together in 
the very nature of things. They stand or £&11 together. If one 
is denounced, the other soon withdraws. Our author, in common 
with many other physiological psychologiBts, may be very jealoua 
of the interterence of theology in science. But is he not, after 
all, a religionist in science himself^ What, in fact, is his philo- 
sophy but an articulate expression, in the language and concep- 
tions of Europe, of that profound imagination which constitutes 
the Budhistical religion ? That religion is to the effect that the 
nniverse is pregnant with mind ; that mind inworks everywhere, 
but attains to consciousness only in man and the species which 
have paved the way for his introduction on the ever-changing 
yet everlasting platform of existence. Hence, man, as the highest 
manifestation of mind, is to be worshipped, &c. Now, though our 
antlior has, towards philosophers and good men in general, only 
those benignant regards which are equally philosophical and 
Christian, and falls very far shoi't of worshipping' any man, nay, 
sometimes censures very severely men who are high in popular 
favour, as Dr Carpenter must confess; yet, bating this element, 
his system in other respects is wonderfiilly similar to that of the 
Eastern s^e, Gautama Budhu (Gautama the Intelligent). And it 
says much for the profound reflectiveness of the East, that ages 
b^ore the birth of Christ the philosophers of Asia had conceived 
and worked out systems of physiology, which we in the West, in 
these most modem times, when we adopt the same methods, can 
do no more than reproduce in other terms. Bacon and Descartes, 
Spinoza, Schelling and Fichte, Anguste Comte and our author, 
have all had their foremnners in ancient India. 

But seriously, what, it may be justly asked, is Dr Laycock's 
philosophy, that which he himself refers to in the beautiful quo- 
tation that we have given from his work 1 To this we answer — 
though not without a caution to the reader, since we do not pre- 
tend to have mastered his philosophy in all its details — tbat it is 
s dynamic theory c^ the universe which carries the great idea of 
unity as far aa that idea can possibly be carried. Unity is the 
first of our author's teleiotic ideas, and it has entire possession of 
his thoughts. As an existence, he postulates Force, but of one 
kind, and always conserved the same in quantity, though traaa- 
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formed from tiine to time, as it flows np or down the stream of 
being, msiiifeBtiiig itself now as physical, now as vital, now as 
conscious force. To this agent, when considered generally, he 
api^iei the term " mind" (p. 131) ; and of mind, he gives as the 
characteristic, that it can give motion (p. 124). Of thought, 
also, as a phenomenon of mind, of course there can be no donht. 
Nor does our author seem to think that there is any difficult; in 
making the transition from motion to thoi^ht. In a word, no- 
thing stands in the way of a grand law of unity, which, however, 
exists also under a law of difTerendation, to which we owe all the 
highest products of organisation, and especially consdousness 
itself. This law of ^fferentiation, especially as exemplified by the 
nervous system, our author illustrates very beautifully in the 
ascending scale of animal nature, and co-ordinates with itinstinct, 
risiog into sensibility and consciousness ; with a curious appendix 
on uncoosdous cerebral action, in reference to which he feels called 
upon to vindicate his own discoveries. 

And here, if along with the mncb that we have said in favour 
of our author's work, we have not scrupled to regard it as very 
defective, inasmuch as ho loses the opportunity, which his own 
system supplies him, of affirming the existence of intelligence not 
necessarily in connection with nervation, we have again to la- 
ment that he loses the opportunity which his own view of mind 
gives for affirming the possible existence of liberty, and therefore 
of a moral syst«m in the ordinary acceptation of the term. Mind, 
as we have seen, he regards as that which can begin motion — 
which mere matter cannot. Now, to begin motion is to act, in 
the proper sense of the term. And as the power to begin implies 
also the power of suspending, or of not beginning or of changing 
a motion once begun, or superadding a new banning, or changing 
the first motion, we have here the conception of a power to which, 
if we add thought, we have not a bad idea of what is meant by a 
free power or will. If, then, along with much that savours of 
the sonndest philosophy, we had found something of this kind in 
our author's volumes, we confess that we should have been highly 
gratified ; for when we are told or left to infer that our conscious- 
ness of freedom, whether to choose or to act as we please, is a mere 
delusion, a self-deceiving, and a product of ignorauce, which it is 
the part of science to dispel, we cannot but fear for the future of 
philosophy, nay, of humanity itself, so far as scientific speculation 
can affect it In bygone times philosophers, no doubt, in esti- 
mating the individual, whether as to his actual attainments or his 
capacities, did underrate the influence of his organisation and his 
environments. But if, as a reaction against that underrating, we 
are now to be called upon to believe that man is altogether a crea- 
ture of relation, merely a little pinion in the great wheel-work of 
nature, and that he cannot anticipate or go beyond his organi- 
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satioD one iota, this is a fesrfal retribution, yfhj msj we net 
suppose, on the general principles of our author, that this mind 
which has the power of beginnit^ motion should, after having 
been restrained In this respect by manifold mechanical and che- 
mical Uodings, and capable in the lower regions of nature only 
of conserving, continuing, and communicating motions impressed, 
ultimately, when accommodated with a brain as a dwelling-place, 
be so iar set free, that consciousness affirms the truth when it 
affirms the liberty of mind 7 It is certain that, when compared 
with all other structures, that of the bnun is singularly loose, 
and its cells curiously isolated. It also decomposes and falls to 
pieces with singular fadtity. And if we were to say of the entire ner- 
vous system that it was a manifestation of mind, might we not 
say of its central, its most tenuous part, that it is a manifestation 
of mind at last individualised and emancipated agfun from me- 
chanical and chemical, and all other binding and blinding E^;en- 
cies, so that it was to a certain extent free ? If so, then to this 
centre of force or essence there would emphatically attach the 
term " mind," as ordinarily used ; or, in the language of Leibnitz, 
that of "monad." Moreover, such a view would not only satisfy 
the requirements of cerebral physiology, but would explain very 
felicitously the curious phenoracDa of unconscious cerebral ac- 
tion on which our author justly lays so much stress. 

Thus, let the mind be a prindple such as Leibnitz conceives it 
to be, a centre of force, an essence, a monad, which is a mirror of 
the universe from its own point of view, and let its womb, cradle, 
dwelling-place, in the present form of our bdng, be In the centre 
of our nervous system, the hctu niytr, or elsewhere, or, more 
generally, let it live wherever the nervous system culminates, 
then such a mind may be expected, when existing normally in its 
relationships, first, to mirror generally the laws of the universe, 
so as to give such cosmical intuitions as the mind of man is 
known actually to possess ; and, secondly, to mirror specially, 
from moment to moment, the action going on in its cerebral envi- 
ronments, so as thus to give all that intimate dependence of the 
states of consciousness upon those of the brain which physiology 
affirms. By such appliances as dosed or clouded the mind's- 
eye, all those processes and actions of the organism to which con- 
sciousness is normally a witness, would become merely mimetic 
and automatic — there would be unconscious cerebral action. By 
such applications, on the other hand, as opened the mind'a-^e or 
lighted it up, there might be produced those states of exalted per- 
ception and sensibility of which man is known to be occasionally 
capable. If, in short, in accordance with the Catholic philosophy 
of all t^es, we regard brain aa one thing and mind as another, 
both of them finely co-ordinated and placed in mutual dependence 
in the present form of o\a being, we ate able to explain the 
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phenomena of psychology and mental pathology txr hetier than 
if we assume that conKionineaB is merely the last and highest 
term in a aeries of dynamic phenomena which first manifest 
themselTeB in inertia and gravitation. 

The different bearinga of these two views on the destiny of man 
is too obvions to require to be stated. 

It may indeed be said, that the view which we have opposed to 
that of our author is merely a speculatimi— -and that is tme ; 
but par anthor's view is merely a speculation also. In the en- 
tire field, nothing but gpeculatioB is possible. The products of 
inquiry therein can never lay daim to a higher name thim that of 
hypothesis. They are not on that aocouat, howevw, to bo ne- 
glected or nndervaloed. And soence owes much to Di Laycook 
for having elaborated, in a moet difficult walk, a work of aingolar 
oomprebensivcness, and not only favoored the pnUic with his own 
▼iewB, but given also a very extensive snrvey of tbe views of 
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Royal Society of Edinburgh. 

Monday, 6ih February I860.— SlE DAVID BREWSTER, 
Vice-President, in the Chair, 

Ihe death of General Sir Thomas Makdougall Brisbane, Bart., 
G.G.B., President of the Society, was announced, ea having taken 
place at Brisbane on 27th January ; thereupon the following motion 
was made by Lord Neaves, one of the Vioe-Preeidenta of the Society, 
and unanimously i^reed to :— 

" That the Society, at this its first meeting after the death of Sir 
Thomas Makdougall Brisbane, should place npon record the expres- 
sion of its deep regret for that event, and its high estimate of the 
character of Sir Thomas Brisbane, who, besides other eminent puUio 
services, was during a long life conspicuous as a sincere lover and 
active promoter of science, and who so worthily presided over thia 
Society for a period of twenty-seven years. 

" That an excerpt from this minute be sent to Lady Makdoogall 
Brisbane, with an expression of the Society's sympatiiy and eondo- 

The following Commuoications were read :-~ 

1. On the Capture of Whales with the aid of Poison. 

By Dr Christison. 

(This paper appears in the present Number of this Joomal.) 
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2. Notice regarding the Branohi&l 8&c of the Simple Acidise. 
By Andrew Jfatray. 

In a jwper which I read lut year before this Society, " On the 
Structure and Functions of the Branchial Sac of the Simple Asci- 
diEB," I stated that I had fed and injected ascidiee with indigo and 
other coloured eea-water, and that in those so fed, the coloured 
material was never found on tite exterior of the sac, but alwajs 
deposited on the inner wall, and that injection hj the mouth into 
the sac failed to push the oobured matter through its walls, except 
by ruptaring them. 

Since I read that paper, I have in two instancea found, on feeding 
the Aacidia virginea with indigo, that this colouring matter paaaed 
through the windows of the sac and was purtiallj deposited on each 
side of the no — some of it sticking in the meshei ; and I haeten to 
florreet the erroneous impression conveyed by the negative instances 
in my former p^>er. 

Another COTreetion which I wish to make is this : I stated that 
Dr Wright and I thought that, under a high power of the micro- 
Boope, we saw a diaphanous membrane stretching across the braa- 
ehial stigmata, which showed a ptdygonal structure similar to that 
of epitheUca. I have never been able to detect this again ; but I 
hsv« seen something approaching to it, which I am satisfied was a 
compressed aggregation of blood -globules, and I strongly suspect 
(particularly since finding that the indigo has passed through these 
stigmata) that my former observation is to be referred to some de- 
ceptive appearance of this kind. 



Monday, 20(A February I860.— Dr CHRISTISON, 
Vice-President, in the Chair. 

The following Communications were read : — 

1. On the Action of Uncrystallised Films upon Common and 
Polarieed Light. By Sir David Brewster, K.H., F.E,.S. 

. Since the discovery of the polariBation of light by refraction, the 
action of a pile of transparent plates upon common and polarised 
light has uot been studied by any of the writers on physical optics. 
It was believed that a pencil of common light was completely 
polarised in the plane of refraction when the plates were sufficiently 
numerous, no special notice having been taken of the light thrown 
back b; reflexion into the transmitted and polarised beam. Sir 
John Herschel, indeed, had referred to it ; but he remarks that " it 
mixes with the transmitted beam, and, being in an opposite plane, 
destroys a part of its polarisation."* So long ago as 1814, Sir 

• TreatlBS on Light, Art. 668. 

D:|-:ect>CiO0glc 
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David Brewster had ghown that this reflected light ia distinctly 
visible as light polarised by reflexion ;* but owing to the diSicultj 
of prooaring very thin plates of glass with perfect!; parallel surfaq^s, 
it was imposaible to ascertain the true chanuster of the oppositely 
polarised pencils. 

Having obtained, however, films of decomposed glass of great 
thinness, and perfectly colourless, the author was enabled to prove 
that the transmitted beam consisted of two pencils oppositely polar- 
ised, and that when polarised light was incident obliquely on 
aocli a pile, and subsequently analysed, the pile of films exhibited ail 
the properties of a plate cut perpendicular to the axis of a negative 
uniaxal crystal, the tints produced by the interference of the pencils 
rising to the 6/ue of the second order of Neuton's scale of colours, 
by increasing the obliquity of the inddent pencil. 

A line perpendicular to the plates or films at the point of inci- 
dence corresponds with the axis of the uniaxal crystal; and the dif- 
ferent azimuths in which the polarised ray may be inclined to this 
axis correspond with the principal sections of the crystal. 

When the films of decomposed glass are circular spherical seg- 
ments and colourless, the black cross and its accompanying tints are 
finely displayed, as in the system of rings seen along the axis of 
uniaxal crystals. When the films have the colour of thin plates, 
and are deeply spherical segments, tLe tints of the rings which ac- 
company the black cross are singularly modified. 

2. On Mr Darwin's Theory of the Origin of Species. By 
Andrew Murray, 



Monday, 5lk March I860.— Dr CHEISTISON, 
Vice-Preaident, in the Chair. 

The foDoiring Communicfttions were read :— 

1. On the TJtmoat Horizontal Instance which can be Sparmed 
by a Chain of a given Material. By Edward Sang, Esq. 

The method of investigation followed in this paper for finding the 
limit for a uniform chain, is to suppose a multitude of catenaries all 
having a common vertex, and to take, in each of them, that point at 
which the tension is fixed. The curve passing through all of these 
points has for its equation — 

.=.(l-»m<), 

«=« . sin * . nep log cot -, 
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ill which a is the tension, t the vertical, and x the borizoDtal oidi- 

Thia curve, a correct figure of which was exhibited, hag its 
extreme horizontal limit when i=ZZ°, 32', 03', from which 
the utmost horizontal span of a uniform chain ia found to be 
5 X t-325 4838, the height or vvraed sine being x 447 6659, and 
tlie length of the chain i x 1-667 1130 when « is taken equal to 
tlie modulus of strength of the material. 

This, however, does not show the absolute limit ; for, b7 reducing 
the thickness of the chain at each point till it be just able to bear 
the strain to which it is subjected, we shall remove all redundant 
weight. The form which such a chain assumes may be called the 
catenary of regulated strength. 

Its equatioas are — 



1= 



. nep log sec — 

. nep log tan (^ + £ ) 



t being the inclination of the curve to the horizon. This curve has 

two vertical asymptotes placed at the distance is from each other, 
whicfa distance is thus the absolute extreme horizontal spaa that can 
be reached by a chain having « for its modulus of strength. A correct 
drawing of this curve was also shown. 

2. On the Climate of Edinburgh for Fifty-aix Years, from 1795 
to 1850, deduced principally from Mr Adie's ObeeryatiooB ; 
with an Account of other and earlier Registers. — On the 
Climate of Dunfermline, from the Registers of the late 
Rev, Henrj Fergus. By Profeasor J. D. Forbes- 

The paper on the Climate of Edinburgh is divided into seven 
liectioRS. 

T\\e Firet Section includes an account of the earliest records of the 
thermometer at Edinburgh which are to be found in the Edinburgh 
Medical Essays. They date from 1731. They were made with a 
thermometer having an arbitrary scale, which is described in Mar- 
tine's Essays, and they appear to have been recorded with much 
care ; but they cease in l736. The next series, printed in the 
Essays of the Philosophical Society of Edinburgh, commence in 
1764, and are continued till 1770. A parallel Register was begun 
at Hawkhill, near Edinburgh, and continued till 1776, and probnbly 
later. Professor Playfair's Observations (printed in the Royal Society 
Transactions) only supply one year (1794) of the interval which 
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elapses before we enter upon the elaborate Rogister kept b; the late 
Mr Adie and bis familj. 

Second Seetion. Mr Adie's Obserrations were oontioued from 1795 
to the middle of 1806. They then oeased antil the jetu- 1821, 
al^er which thej were atsndilj puraued, with the assistaooo of differ- 
ent nierubeis of liis familj, until 18&0. la order to supply the 
missing years 1605-1820, the author was fortunate enough to rocover 
(through tho kind agency of Mr David Laing) a Kegist«r kept at 
Dunfermline for above thirty years by the late Ber. Henry Fergus, 
whoee son, the Rot. John Fergus, kindly lent the Register, and 
allowed him to make use of it.* 

The history of this Register and its results are giren in a short 
separate paper. The climate of Dunfermline has a very close 
approximation in rharacter to that of Edinburgh, not only as regards 
the mean annual temperature, but also as to the distribution of heat 
at dii&rent seasons. 

By arailing himself of the Dunfermline Register for the years 
1806-1820, and using simple reductions, the author is enabled to - 
estimate with considerable confidence the mean temperature of each 
year, and each month of each year, from 179B to 1850, at Edin- 
burgh. 

The T%ird Section oontaiaa the monthly means of the entire series 
in a tabular form. The highest mean annual temperature (49'''60} 
was that of 184fl, the lowest (44'''44) thai of 1799. The mean of 
the whole period, deduced from nearly 36,000 obser»atiooa, was 
46°'77, or, excluding the Dunfermline observationB, 46°-88. A 
series of Tables is also given, classifying the seasons according to 
the annual range, and by the temperature of the hottest and coldest 
months respectively. The hottestmonth was Ju1yl808, the coldest, 
January 1814. In 56 years June was 5 times the hottestmonth, July 
36 times, and August 15 times. November was twice the coldest 
month of winter, March IJ tinie<i, February 10^ times,! I^ecember 
15, and January 27 times. A classification of the years according 
to the earliness or lateness of the greatest summer beat is next 
given. 

Section Fourth contains the monthly and annual fall of rain front 
Mr Adio's observations, viz. from 1795 to 1804, and from 1822 
to 1849. The mean annual fall is exactly 25 inches, ranging from 
36-60 in 17»5 to 1527 in 1826. The distribution of rain in the 
different seasons is then given, being greatest in summer and least in 
spring. 

In Section Fifth, the author has considered whether any law can 
be traced in the succession of the seasons throughout the period em- 

* Hr Fergvs bu, since thit paper was read, prelented tbis interesting MS. 
T^itar to the Kayal Suciety. 

t Wben the temperature of I'ebroar; and Usrcli WM the lame, u in 1807, 
then one-balf Is the proportioD fur each. 

D.D.t.zea by Google 
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Iwaced b; these obserr&tions. But bejond the foot, that hot snd 
cold years usually occar in groups of Trom 7 to 12 jears' duration, 
nothing definite can be deduced from the Tables. Coaformablj 
wiUt thta remark, there is a slight appearance of maximum tempera- 
tures occurring about the years 1809, 1829, and 1849; and of 
minima in 1799, 1819, 1839. 

' Section Sixth is on the form of the Annual Curre of Temperature 
and its Fluctuations. Adopting the usual mode of notation by the 
Bines of arcs, and making the given date reckoned from January 
(the extent of the year being denoted by 360°), we hare for tha 
temperature, y, of the giTCn epoch x. 

y^ie^-BS- 10°-98 siu {x + 68° 28") + Q'm Gin (2 « + 22°). 

The average temperature of each day of the year being taken for the 
40 years of Mr Adie's observations, and being projected in a curve, 
is well represented on the whole by the preceding formula. It ia 
plain, however, that even 40 years is by much too short a period to 
give with accuracy the mean temperature of any given day. The 
following Table contains the mean temperature of each day of the 
year, founded on Mr Adie's observations. 

In this section are farther considered the inflections or " periodic 
anomalies" of the annual curve. When the normal curve deduced 
from the preceding equation (p. 295) is projected and compared 
with that which the projection of the daily temperatures produces, 
the latter is found to fluctuate considerably, and to pass in an irre- 
gular manner, sometimes above, and sometimes below, the geo- 
metric curve, which, however, fairly represents the totality of the 
ohearvations. 

We End, however, that there are deviations from the average or 
normal curve, which occur at certain seasons, and which do not appear 
to be entirely accidental. Several of these may be traced, for example, 
in each of the four decennial periods into which the scries may he 
divided. These are called " periodic anomalies ;" and tbeir occur- 
rence has previously been announced by De Humboldt, Arago, M- 
Quetelet, and others. 

The most conspicuous of these anomalies occur in December, 
January, and February. An irregular elevation of temperature 
usually happens in the two middle weeks of December, followed 
early in January by on accession of cold, which accelerates the epoch 
of lowest temperature by at least a week, when we compare it with 
the geometric curve. This is again succeeded, in the latter part of 
January and beginning of February, by a period of comparative 
warmth. These anomalies seem to obtain at least over a great part 
of the west of Europe. 

The author gives the name of "fluctuation" to the variation in 
the temperature of a given day of the year, from one year to 
another, arising from causes purely local and temporary, or^aa w« . 

MEW flSRIKS.— TOt. XII. NO. I.— JULY 1860. P VnOOgIC 
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m»y call Ihfin, aoridental. By applying the cnlculus of probability, 
to the forty years' obHerretiom, wo might assign the "probable 
uncertainty" in the determination of the temperature of any gi»en. 
day, The author has, however, confined himself to noting the 
highest and lowest mean temperature on a given day which has 
occurred during 40 years. These differences are sometimes very 
large. But they vary from one »eason to another aocortting to a 
well-marked law. The " fluctuation" is greatest in January, when 
it amounts to 28° or 29°, and least in July, when it is only 16° or 
17°. On the contrary, the diurnal range or difFeronce of the 
maximum and minimum reading in 24 hours is least in Deeembec 
(9°-5), and greatest in June (18°). 

Table ikowing the Mean Temperatwe of every day of ike Year, at 
Edinburgh, from an Average of4h Years' obtervationt. 





Jan. 


Feb. 


Mm. 


Apr. 


May. 


Jan.. July 


Aug. 


8«pt 


Oct. 


Not. 


Deo. 


1 


361 


37-2 


391 


42' 5 


48-5 


536 571 


58-4 


5°eo 


51-2 


45-1 


39-7 


2 


352 


372 


392 


431 


47-9 


54-5| 57-2 


58 3 


569 


50-9 


449 


39-4 


S 


360 


37-5 


40-0 


42-41 47 9 


53 9 573 


57-6 


556 


511 


434 


392 


4 


375 


369 


389 


42-5i 48-1 


64-2 68-2 


ea-o 


55-2 


50-4 


41-7 


39 1 


fi 


36-7 


372 


38-4 


43-5 


48-6 


541 


58-3 


676 


54 7 


498 


421 


38-6 


6 


36 4 


36-6 


38-4 


43-5 


479 


54-3 


57-7 


58-2 


55aj 49-8 


42- 3[ 38- 7] 


7 


362 


37-2 


390 


44-2 


48-6 


54-7 


57-4 


686 


551|501 


42-6; 39-71 


. 8 


36-0 


38-2 


39 4 


44-2 


48-6 


546 


67-8' 59-2 


545 491 


42 1 


392 


9 


354 


38-5 


40-3 


43 4 


47-7 


544 


57-2, 58-fi 


549 48-6 41-9 


40-2 


10 


35-3 


38-6 


40-6 


434 


47-9 


551 


582! 58-2 


546 48-7 42-3 


401 


11 


34-e 


38-5 


40-3 


42-6 


48-4 


55-6 


68-3 58-6 


54-6, 48-7 


42 2 


40-0 


12 


356 


38-3 


40-3 


43 9 


48-4 


53-5 


58-7 


68-4 


537 


47-0 


41-6 


397 


13 


36-4 


37-7 


40'6 


44-2 


48-7 


563 


590 


57-8 


54-2 


46-8 


42 


39-7 


14 


36-1 


38-fi 


40-9 


454 


48-3 


55-8 


590 


572 


541 


47' 8 


41-3 


39-3 


15 


371 


38-3 


41-2 


45-7 


491 


559 


58-6 


57-5 


546 


47-4 


40-6 


40-2 


16 


36 1 


38-3 


40-7 


45-3 


50-7 


561 


59-0 


56-9 


557 


47-5 


40.- 9 


40-5 


17 


361 


37-9 


40-9 


44-8; 50-7 


56'4 


68-6 


57-4 


66-1 


475 


417 


39-6 


18 


379 


374 


41-4 


45-0 50-7 


562 


58'4 


58'2 


53-6; 46-5 


39 8 


390 


19 


380 


37-9 


41-5 


4fl-6| 50-3; 55-4 


58-3 


58' 1 


632 


471 


40-4 


390 


20 


370 


380 


41-4 


45-7 


51-0, 56-2 


57-9 


57-6 


62'2 


47-7 


408 


38 1 


21 


373 


37-1 


417 


43-3 


51-5 


56'8 


57-9I 56-9 


52-2 


46-5 


41-0 


381 


22 


370 


38'8 


41-6 


45-e 


520 


55-9 


58 4' 55-7 


51-6 


46-8 


40-3 


38-5 


23 


38-1 


38-9 


40-9 


453 


52-5 


56'7 


5S-3' 57-0 


52-0 


46 3 


399 


365 


24 


381 


39 O! 40-6 


451 


53-2 


56-3 


576! 56-2 


52 5146 


39-7 


370 


25 


37 6 


38'2: 41-0 


459 


52-4 


562 


58'5;56'5 


02-4U5-5 


384 


37-7 


26 


381 


37-8 


40' 9 


47-0 


62-7 


66-2 


58-7 


561 


62-6i 44-2 


39-5 


37-0 


27 


36-9 


38-2 


43-7 


46-8 


630 


57 01 59-4 


66-6 


52-2 


46 


391 


361 


28 


37'4 


38-3 


42-1 


47-3 


52-5 


57'4 


59'8 


66-0 


51-4 


44-1 


390 


35-5 


29 


366 


39' 4 


41-6 


47-5 


533 


67 3 


58-4 


56-8 


506 


43 8 


401 


367 


SO 


37-7 





40-9 


461 


53-4 


572 


581 


56 6 


510 


44-9 


395 


379 


31 


369 


^ 


^ 


•-::z: 


63-9 





590 


55-9 




448 




368 
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Section Seventh. — The author conelndes the paper with a com- 
parison between the meteorolc^ival character .of the seasons for fift/- 
aiK yeara, and the price of oats in the Edinburgh market for the 
eame period, which was obliginglj fumiebed to him bj Mr Lawson. 
He has been quite unable to trace a,Dy connection between these 
classes of facts, and he recommends the subject to the con^ideraCiou 
of those who are now occupied in considering the bearings of meteor- 
ologj upon agriculture. When the seasons from \795 to 1650 are 
arranged according to the price of oats, their order bears no intelli- 
gible relation to one or any of the previous classiBcations of those 
years according to warmth, moisture, or earliness. Thus much 
appears from the inquiry, that the attempt of Sir William Kerschel 
to deduce the climatic influence of the solar spots from the market 
price of wheat, rests on a fallacious basis. It is onlj fair to add, 
that Sir William Kerschel employed it with a reserration as to its 
reliability as a criterion of the temperature. 

3. On the Moantain Limestone and Lower Carboniferous 
Rocks of the Fifeshire Coast- By the Ker. Thomas Brown. 
Communicated by Dr Allman. 

The writer stated that this paper was the result of obserratious 
made while staying at the sea-ooast for a few weeks in autumn. Near 
Ardroaa a bed of limestone had been discovered, with peculiar fos- 
sils, which promised geological results of some interest. To deter- 
mine its atratigrapbical position, it was necessary to reduce to order 
a portion of the coast, hitherto held to be in a state of hopeless con- 
fusion. This led to fuller inquiries, till the rocks underlying the 
coal-field had been examined from Burntisland to 8t Andrews. 

Section I. A general desoription of the rocks wag given, as seen 
along the shore, accompanied by a section in which they were laid 
down to scale. 

Section H. Two classes of trap-rocks were referred to, viz. — 
I. The ccaitemporaneous and interstratified ; 2. The intrusive — this 
term being designedly used as expressing no opinion in regard to 
their origin, merely diat the surrounding strata had been fractured, 
and through these fractures the traps in question had come into their 
present poeition. No proof had presented itself that these intru- 
sive ttsps had exerted an upheavii^ agency, except perhaps at one 
point, and there only to a small extent. 

Section 111. The Mountain Limestone was described as consist- 
ing of three parts, viz. — 

1. The six upper limestones, A to F. These, with their inter- 
calated strata, immediately underlie the coal-fields. They are ma- 
rine, and to them the term Mountain Limestone has usually been 
restricted. Their fossils were described. — Of crustaceans, thero 
were one species of Trilobite, one of Eurypterus, one of Gam|ffionyx, 

Googk 
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(a genua not lutherto found in Britain), »nd two of DithyrooanB, 
both,it is bolioTed, new. Of fish.besideB Klijzodus, Holoptjchius, &c., 
there were two new epecies, a Coohliodua and a Ctenacaotbos. Tlte 
plates alao of a tuberculated &eh, belonging either to Pterichthys or 
some allied genua, were exhibit^, proving that this great class had 
passed far up into the carboniferous Bjrstem, 

2. Estuarine Btrata, between F and L. These comprise the well- 
known Burntisland limestones, corresponding with bods west of 
Pittenweem. 

One remarkable jaw of a pycnodont fish was exhibited from this 
part of the gories near Kilwinning. Only one example of this claea 
of fish-remains had previously occurred in the whole Pabeozoic sys- 
tem — a small jaw found near lieeda. 

3. The limestone L, the line of Lower Encrinites. This occurs 
east of Pittenweem, at Orail and St Andrews. The foasils were de- 
scribed similar as a whole to those of the beda A F. 

Forty species of fossil sheila occurring in these rocks were enu- 
merated, only twelve of which are given in Professor Nicol's list of 
Scottish fossils. Among those here added, were Sangmnolitea tri- 
eostatJU, Chemrtittia graeiUs, Marehisonia trilineata, &o. Sec 

Sootion IV. Lower Carboniferous. This great underlying series 
was described in its leading features, especially — 1. The Myalina 
beda — limestones composed of a single bivalve allied to Unio. 2. 
The deep-sea character of the fossils found at different levels, spe- 
cies of Orthoceras, Natica, Lingula, &o. 3. A limestone charged 
with great abundance of a new annelid, a species of Spirorbis, beau- 
tifully curved in a serpentine form. 

Section V. Results. The two groups. 

Ihe writer explained that he had been led to deviate from the 
usually received classification of these rocks. Taking the upper 
portion of what Mr Maclaren terms the calciferous sandstones down 
as far as the bed L, and adding these to the upper zone, usually 
called the Mountain Limestone, two well-marked groups would be 
formed, and a well-defined line of division obtained. 

1. The Mountain Limestone. The bed L, containing the same 
fossils with the six upper limestones, must (notwithstanding the in- 
terveniog Estuarine beds) bo classed along with them, and forms 
the base line of the upper group. The whole strata, from A to L, 
are approximately about 1 000 feet in thickness. The limit upwards 
was not examined. The fossils all belong to the Mountain Lime- 
stone, and are extremely characteristic. 

2. The underlying group, the Lower Carboniferous, is characterised 
by — 1. The great Myalina beds, 2. The relative abundance of 
Oyolopteria ; the Sphenopteris being the specially characteristic plant 
of the upper group. 3. The circumstance that the carboniferous 
fiiuna occura only in an incipient state. The few speciea of Ortho- 
cerss, Aviculo-pecten, &c., which do occur, are of a cuboniferous 
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character, and prove the pretence of deep-sea conditions ; but »11 
that specially marlis the Mountain Liraeitone fauna (the Encrinites, 
Corals, Brachiopoda) are either absent, or occnr Terj scantily. 

It would thus appear, that in this great series, which exhibite 
with singular clearness the development of the carboniferons epoch, 
the hed L marks the point of time when the Mountain Limestone 
fauna in its full strength came into view, while the lower carboni- 
ferous shows the same fauna in an incipient state. The latter maj 
be studied with singular advantage on theaa shores, especiallj from 
Fife N'ess to beyond Kingbarns. 



Monday, IQth March I860.— Dr CHRISTISON, Vice- 
President, in the Chair. 

The following GommunicationB were read : — 

1. On an Apprehended Depreciation of Money, aneine from 
New Supplies of Gold. By Patrick James Stirling, F.K.S.E. 

2. On the Chronology of the Trap-Rocks of Scotland. By 
Archibald Geikie, F.G.S,, of the Geological Sarveyof Great 
Bntain, Communicated by Robert Chambers, Esq. 

The first part of this paper contained » review of the existing 
nomenclature of trappeau -rocks, and the following arrangement was 
given as that which the author had found to be most useful for prac- 
tice in the field: — \»t. Ash and volcanic conglomerate. 2d, Inter- 
bedded augitic traps (greenstones and basalts). 3d, Interbedded 
felspathio traps (felstones, porphyries). 4tA, Intrusive augitic 
traps. SeA, Intrusive felspathic traps. By adopting a different 
colour for each of these classes, the general relations of an intricate 
trappean district could be shown at a glance. 

AUhough it was well known that the trap-rocks of Scotland 
belonged to several distinct geological epochs, much still remained 
to be done, both in determining their exact age and in working out 
the details of their structure. The author had been engaged in 
this subject for several years, and the present paper was intended as 
the first of a series elucidatory of Scottish trappean geology. 

Silurian. — It was reraaHied that, both in the Lower Silurian grits 
of the Lammermuirs, and in the Upper Silurian grits of the Pentlands, 
there is an abundance of felspathic matter, pointing to the existence 
of felspathic rocks, either then or previously ejected. The Lammer- 
muir chain is likewise traversed by innumerable felstone djkes, 
probably produced at the time of the folding of the Silurians. At 
Boston, in Berwickshire, beds of ash occur in the Lower Silurian. 

(Hd Red Sandatone, — The author referred to a previous paper 
(read before the Geological Society) in which he had shown that the 

Googk 
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Old Red Stndatone of tbe south of Scotland consists of two distinct 
portioiu— one conformable with the Upper Silurian, and traTerseJ 
by the B»nie foldings uid dykes ; the other lying utterly uneonrorm- 
Kbiy, both on the Upper Silurian and the Lower Old Zt«d. The 
igneous rocks of the older series probably occur in the Sidlaw Hills; 
ti^ose of the newer series are well displayed in the Fentlaads, tba 
structure of which wu detailed. 

Carboniferous. — Tbe great abundaoce, the variety of cbarscter, 
the local nature, and the great vertical range of the carboniferous 
traps of central Scotland, was shown by a detailed sketch of the 
geology of the Lothiana. The range of hilly ground betweea Bath- 
gate and Linlithgow was pointed out as an eminently characteristio 
district. A carefal survey had shown that no welt-marked zone 
of the 6000 or 8000 feet of carboniferous strata in some pan 
of the Lothians was without traces of contemporaneoua igneous 
eruptions. 

Oolitic. — Tbe structure of Skye and Raasay nas described. Thes« 
islands (when examined along a section from Dun Can, in Raasay, to 
Dunvegan, in Skye) consist of successive sheets of greenstone, with 
intercalated seams of estuary limestone, shell, sandstone, and coal, 
belonging to the Oolitic series. 

Secondary, or Tertiary. — Allusion was made to the Tertiary 
hasatta of Mull, and to the possibility of there being other igneous 
rocks of that age on the mainland. A section of Arthur's S^t was 
exhibited, showing a series of volcanic eruptions, resting quite un.. 
conformably upon some of Carboniferous date. This later group 
must be greatly posterior to that below; and the author collected 
evidence to show that it may be regarded as later Seoondary, or 
older Tertiary. 

Letter from the E«v. Dr LiringBtone. F.It.S., to Dr Lyon 
Plftyfair, O.B. 

RivEB Shise, 28th Oct. 1859. 
My DEAB Db Flayfair, — We left England in April 1858, and up 
to this time we have not received a smgie private letter from home. 
This saves me the trouble of apolc^tsing to any of my frienda whom 
1 have neglected. So here goes into the middle of things. We 
have just traced this river up to its point of emergence from the 
hitherto undiscovered Lake of Kjasaa or Nyinyessi. This discovery 
is of more importance than at first sight appears, for it opens a 
cotton-field superior, I imagine, to the American, inasmuch as 
there are no frosts to endanger or cut off the props ; and instead of 
the unmerciful toil required to raise the staple there, one sowing of 
foreign, probably American seed, introduced into several parts by 
the natives themselves, serves for three years' crops. Even when 
kurnod di>wn, tlte planbi spring up fresh again. It may have dia- 

D:|-:ect>CiO0glc 



Royal Society of Edinburgh. 119 

advantages to counterbalance these poinU in its favour, but of thesa 
I am at present ignorant. There is a good day's cbannel from tha 
sea at ^oni^ona harbour up to Murchison's Cataraots in bkt. lb" 
56' south. We have then only 33 miles of cataracts, past which a 
common road could easilj be made — and the Sbire itself is again 
navigable right into Kjassa in lat. 14° 66' south. Above the 
cataracts the land is arranged into terraces east of the rirer. Tb« 
lower or Shire Valley is about 1200 feet high, and exactly like the 
valley of the Nile at Cairo, only a little broader. The second 
terrace is over 2000 feet and three or four miles broad ; the third over 
3O00, or about equal to Table Mountain at the Cape (long spoken of 
as the highest in South Africa). We trarelled in the hottest season 
of the year, or that called in the West the " smokes," when, from 
the burning of tens of thousands of acres of tall grass, the atmo- 
sphere beoomes like a partial cloud or fog, but insufferably hot. 
When we ascended the second terrace, the air felt delightfully cool, 
and on the third it was perfect, neither too cold nor too hot. Alt 
these terraces ate wonderfully well supplied with running rills of 
delicionnly cool water ; and cotton of the indigenous variety (which 
feels more like wool than cotton, and requires to be cropped 
annually) is cultivated to a very considerable extent. On the last 
terrace rises Mount Zomba, which we ascended, and found to be in 
round numbers 7000 to 8000 feet high. Here it was cold ; but 
there is cultivation and a fine stream in a large valley on its top. 
It has a base of 20 or 30 miles. We have thus differences of 
climate within a few miles of each other. This for keeping Euro- 
peans well. Then we are indulging the pleasant belief, from which 
yon may deduct a percentage, that we can cure the fever, even in 
the lowlands, quickly and without loss of strength to the patient. 
We shall beat HoUoway yet ! only we tell every one what oui- pills 
are made of. It is the system followed when I was alone, and ad- 
verted to at the end of my book. We have, thank God, not lost a 
man yet, an^ gave the quinine a fair trial. It never prevented an 
attack. We have given it up now. We took it after our wine was 
done, partly for the sake of the dram, and partly to prevent you 
folks blaming us after we were dead. 

- Well, beyond Zomba the land between Shire and the two lakes of 
Shirwa, or, as its name really is, Tamandua, and Nyassa or Nyin- 
yessi, contracts into a narrow isthmus, and all the slave trade from 
the interior muet cross, in order to get pa£t the lakes without 
embarking on either. We met a large slaving party there. 1 
think they are what people suppose to be Arabs at the Angoiia 
river, but they could not speak Arabia. They were the most 
blackguard -looking set I ever saw. When they understood we were 
English, they made off by night, probably with the same opinion of 
us as we had of them. They had an immense number of slaves. 
A station for lawful commerce here would root out that trat!ic. 
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The Uko at its Huthern and leemed eight or tea miloB broad — bad 
ft hevrj iwell on it, thougli there was no wind — and it must be Urge 
to give off the Shire constantlj (80 to 120 jirde wide, 2 fadioou 
deep, and 2^ knott current) the whole jear, with a variation in the 
rirer of ftbout 2 feet from the wet to the Atj season. 

We should have explored it, but had left Mr Maogregor Laird's 
Teuel in a sinking state. Funnel, furnace, deck, and bottom, all 
became honejcamb«d simultaneously. . . . 

David Living stone. 



Monday. 2d April I860.— Lord NEAVES, Vice-PreBident, 
in the Chair. 

The foIlowiDg communicationa were read : — 

1. Oa the Solidification of Limes and Cements. Bj George 
Robertson, C.E. 

2. On Zinc-Methyl. By J. A. "Wankljn, Esq. 

Considerable diScultiee attend the preparation of zinc-methyl. 
Frankland, who discovered the body, obtained it by heating pan 
iodide of methyl and sina enclosed in small glasB tubes. Owii^ to 
the high temperature at which reaction takes place, much gas is 
formed ; hence the operation must be confined to very small quan- 
tities of materials. 

No determination of the boiling-point, speei&a gravity, nor yet of 
the vapour density of zino-methyl, was made by it» discoverer ; from 
which fact may be inferred how small was the product available for 
investigation. 

Frankland* has recently endeavoured to improve the process of 
preparation. He has tried a modification similar to that which he 
had introduced for zine-ethyl. He mixed ether with the iodide of 
methyl, and heated with zino in bis copper digester. By this means 
ready decomposition of the organic iodide wae obtained, and very 
little gas was evolved ; but subsequently ic was found impossible to 
separate the ether from the zinc-methyl. By this process Frank- 
land did not succeed in obtaining any pure zinc-methyl. 

To meet this difficulty is the object aimed at by the author of 
the paper. 

Instead of nsing ether to mix with iodide of methyl, the author 
uses either a strong solution of zinc-methyl in ether, or pure zine- 
methyl; either of which he has fonnd capable of rendering the action 
of zinc upon the organic iodide easy, and unaccompani^ by much 
gaseous products. All his digeetbns he makes iu glass tubes heated 

* AniiUeQ der Ch«mie a Pbwmacie von Liebig, czt. p. Q2. Frankland. 

D.D.t.zea by Google 
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in tbe water-bath to 100° C. Tfaa strong Bolution of zinc-methyl wa> 
obtained, in the first instance, hj digesting together ether, iodide of 
inethjl, and zinc, and afterwarda distilling. The distilUte was then 
employed in a second operation in place of ether, and so a still 

stronger solution of ztnC'inethyl resnlted. 

By repeating the process zinc-methyl was finally obtained in a 
state of tolerable purity. A single tube, which had nndergone four 
digestions, furnished about half an ounce of product, which analyGis 
showed to consist of zinc-methyl nearly pure. 

A determination of the vapour density of zinc-methyl made hy 
Gay LuBsac's method gave 3'291. Tbe calculated theoretical num- 
ber is 3'299. Accordingly, the condensation of zinc-methyl corre- 
sponds to that of ether, and not to that of hydride of methyl — in 
this respect resembling zinc-etbyl. 

In addition to the properties of zinc-methyl mentioned by Frank- 
land, viz. its extreme infiammability, its action upon water, &c., 
' ;he author has observed that the body may be heated to 200° C. 
■"ithout decomposition. At 270° C. it begins to yield metallic zino. 

The boiling-point of zinc-methyl lies between 50° C. and 60° C, 
but the author rCBerves the accurate determination until he shall be 
in possession of several ounces of the pure body. 

In one respect the author's observations do not accord with Frank- 
land's ; be has not been able to verify what has been advanced con- 
cerning the poisonous nature of zinc-methyl fumes.* Having per- 
formed more than a dozen dJiitillaCions of the body, and having been 
much exposed to the fumes, he has not been able to mart any spe- 
cial elFect upon his health. With regard to the disagreeable odour 
of the body, he has also to remark, that a mixture of zinc-methyl 
with much ether is more olfeusiTe than zinc-methyl pure, or con- 
taining only a little ether. 

The author remarks, that considerations drawn from the state of 
condensation of the so-called organo-metallic bodies, lead to the con- 
clusion that the metals are not the representatives of hydrogen. 
The formulce of equal volumes of the following bodies reduced to a 
state of vapour are adduced as examples : — 

Ziacmethyl. Zinc-ethjl. Mercury-m ethyl. Mercury -ethyl. 

<Hlpn,; oIh^P"^' C^jJ^g. ' c\u"j^^^- 
Dietann-niethyl. Di.t.nD-ethjI. 

C. Hi 0, H 1 

C, H,l„ C, H. 

- - *^"-' c'h' 



Hjdride of meth;I. Hydride of ethyl. Methyl-el 
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From which it appears that there is twice m much methyl in die 
Bt&ndard Tolutna of zine-methjl vapour as there is methyl in tho 
standard volume of hydride of methyl. It appears, also, that Zn^ 
io zinc-methyl represents O^ in methyl ether. There is no organo- 
metallic compound known in which the metal has a condensation 
corresponding to that of hydrogen. 

3. Notes of the DissectioD of a Female Beaver. By John 
Cleland, M.D., Demonstrator of Anatomy, UBiversitj of 
Edinburgh. Communicated by Dr Douglas Maclagan. 
(This paper appears in the present number of this Journal.) 

4. On the Thyroid Gland in the Cetacea ; with Observations 
on the Kelations of the Thymus to the Thyroid in these 
and some other Mammals. By William Turner, M.B. 
(Lond.), Senior Demonstrator of Anatomy, Univerflity of 
Edinburgh. Communicated by Professor Goodsir. 

The author, in the first instance, directed attention to the dis- 
crepant statements of various comparative anatomists respect- 
ing the thyroid gland in the Cetacea, quoting from the writings of 
■lohn Hunter, Meckel, Guvier, Carus, and Dr Martyn. He then 
related the result of his own dissections made on three specimens of 
the common porpoise (Phoctena communw), one being a fcetus, 
another a well grown male, the third an aJdalt male. In each of 
these animals a well-marked thyroid gland was found, lying on the 
anterior and lateral surfaces of the trachea at its upper end, and 
extending slightly upwards on each side over the outer surface of tho 
cricoid cartilage. It presented no division into two lateral lobes, 
as described by Cuvier and Cams, bat consisted of a single unifortD 
mass extending across the middle line. In the adult animal, which 
was examined in the fresh state, the other specimens having been 
some time in spirits, the gland presented a dark purple tint, and a 
soft and somewhat succulent aspect. Both in the fcetus and well- 
grown animal, the thymus gland was exceedingly well developed. 
A detailed description of the position and relations of this gland yras 
then given, the long ascending processes which pass upwards, by the 
side of the great vessels, as far as the thyroid gland, being especially 
pointed out. These processes were intimately connected with the 
lateral portions of the thyroid by cellular tissue, but were not con- 
tinuous with them. 

The author next referred to Mr Simon's description of the thymus 
in the fcotal dolphin. 

The microscopic characters of the thymus gland in tho well- 
grown porpoise wcretben given. It was found to consist of small 
closely packed corpuscles, about the size of, or a little larger than, 
the red corpuscles of human blood — its structure, in feet, exactly 
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eorrospondiog with that which is familiar to as in the fratal gluid. 
Thus this aaimal gave ua ui additioital illustration of the truth of 
the statement made by Hangsted and Simon, that the thjmua is 
not merely a fcetal structure, but that it plsjs an important part 
in the animal economy for some time after birth. 

The author oonsiderod that the close relation which was found in 
these porpoises between the thymus and thyroid glands, might be 
regarded as confirmatory of the view entertained by ProfesBor Good- 
sir, that they are developed from a common structure. 

He next described a dissection of the thymus and thyroid, which 
he had made in an adult male Hartebeest {BubalMa Caama). Th« 
thyroid in this animal was separated into two distinct lateral lobeti, 
each lobe having connected with it a long slender glanciuhir process, 
which passed down the sides and front of the trachea, behind the 
sternum, into the anterior mediastinum. These glandular processes 
exhibited microscopically the characters of the thymus, so that, both 
as regards structure and position, they must be regarded as constt- 
tnting that gland. 

The thymus and thyroid glands in the Nylghau (Antilope picta) 
w&K then described. The animal dissected was a magnificent 
specimen of an adult male, standing one foot above the recorded 
average height of the male. In it the thyroid was divided into 
two distinct lateral lobes, each lobe extending from the cricoid 
cartilage as far as the fourth tracheal ring. Situated on the an- 
terior surface of the trachea, and un the crico-thyroid membrane 
between these thyroideao lobes, were scattered lobules of glandular 
tissue of aslightly reddish tint. These were notconnected with the 
thyroid, but wei-e lying in the cellular tissue between its lobes.' 
Similar scattered lobules extended for some distance down the trachea, 
but about thirteen inches above the sternum they became aggregated 
together, so as to form two long lines of glandular tissue, which 
passed beneath the sternum into the anterior mediastinum. Structur- 
ally this gland presented the character of the thymus. It corre- 
sponded also to it in position. In addition to the proper gland 
structure, the microscope brought into view numerous three-sided 
prismatic crystals, resembling those of the triple phosphate, lying 
in and about the connective tissue of the gland. 

From the evidence afforded by the dissection of the Hartebeest and 
Nylghau, the conclusion must be drawn that in these Antilopidn 
the thymus is a permanent gland ; for there could be no doubt but 
that both these animals had reached the adult period of life, and 
even acquired a considerable age, — their large size, and the worn 
appearance of the teeth rendered this sufficiently manifest. So far, 
then, as regards these animals, the thymus must be looked upon as 
possessing a more enduring function than has hitherto been ascribed 
to it in the economy, — not disappearing or altogether degenerating 
in the early period of ostra-uterine life, but persisting evM^intha 
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fitted for the support of a cotnparatiTelj Inrge number of species of 
birds. He stated that the following list had been gradually formed 
as the result of obserrations spread over fifteen years. Most of the 
species named had come nnder bis own notice ; for a few be had 
been indebted to Thomas Durham Weir, £aq. of Boghead, an accu- 
rate observer. The classification followed is that which he had 
found most helpful to his own studies. Species seldom met with 
are printed in italics. 

Oksbk L — Raftokbi. 

Families. Genera. Species. 

MilvuB — Jf. Begalie. 
Falco — F. (Bialon, F. tinnunculus. 
Accipiter^A. nisus. 
GircQS — C. cyaneuB. 
Stiix — S. flBmmea, S. aluco, S. atua, 8. brachyotut. 



CoctrunjB. 



Obdrr II.— Scambokes. 
CucuIds — C. canoms. 



Obdxb III. — Passobes. 

A. FUmrottret. 

Cafbihuloida. Capriinnlgtu — C, EnropsuB, 

., f Hirundo — H. rustica, H. urbics, H. riparia. 

HwcKDiKina. J Cypselus_C. murariM. 

Halctosib*. AJoedo — A. ispida. 

B. Ttnuirottret. 
( Certhia — C. familiariB. 
\ Troglodytes— T. EoropEBns. 

C. Denlirogtret. 
rTurduB— T. mertda, T, torqnatuB, T. pilaris, T. Tisei- 
i vorus, T. musiouB, T. iliocus. 
(_ Cinclns — C. EoropsuB. 

Bombycilla — B. garmla. 

LanioB — L, escabitor. 

'Sylvia — 8. mbecula, S. hortenBia, S. atricapilla, 
S. cinerea, S. phieniouras, 8. locuitella, 
8. araadinacea, S. phragmites. 

Phillopne&ste — ^Ph. sylricola. Ph. trochilus. 

ReguloB — R. auricapilloB. 

Saxicola — S. <Enantbe, S. mbetra, S. mbicola. 

Accentor — A. modularis. 

Parus— P. cEBmleuB, P. m^or, P. longicandatas, 
P. ater, 

Motacilla — M. Yarrelli, M. boamla, M. flaya (Budytes 
Rayi). 

Museioapa — M. griaola, if. iTmtuogo. 



Cbbthiads. 



TtntDiDz. 



Stiti*i>«. 
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D. CoTtirottret, 

C Coryns — C. ooron 
CoBTiox. i dula. 

(_ Garrulus— G. melanoleuca, G. glandarius. 



C. frugileguB, C. moiic 



i^inoglc 
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FauiiliuH. 
Stdknid^. 



TXTKAOMIDA. 
PHAflUnlDX. 



liAKlDA. 



Glenera. Bpaciee. 

StumiM — 8. TulgaruH. 
Pastor — P. roieut. 
Pyrgita — P. domestiea. 
Fiingilla — F. montifringilla, F. coeleba, F. «}n'nu8, 

F. cardaeliB, F. cannabiua, F. linaria, 

F. flaTiTMtiis, F. boreaiit. 
L(u:i& — L. ohloriB, L. pyrrhnla, L. Europtta, L. eocco- 

thratutei. 
Emberiza — E. citrinella, E. miliaria, E. niTalis, E. 

schcenicnliu. 
Alaoda — ^A. atntma, A; ailxfrea. 
{. Anthiu — A. pratensis, A, arborea*. 

ObDER IV. COLUMB^. 

Columba — C. palumbos. 

Obdbb. V, — Gaixins. 
f Tetrao— T. Swticus, T. Utrit. 
\ Perdiz — P. oinerea, P. cotumix. 

Phaeianus — Ph. Colchicus. 

OsDsa VI. — GsALLATOttEa. 

{Ardea — A. cinerea. 
Botaurua — B. itellarii. 
I Charadriiu — C. hiatlcula, 

FIuTialia — P. aureo, P, sqaatoniU, P. moritieilui. 

Vanollns— V. orUtatiu. 

Hsmatopos — H. oatralegaa. 

Sbepsilaa — S. interpres. 

Calidria — C. arenaria. 

Scolopaz — S. rusticola, S. galUnago, S. galiinuk. 

Numeniwj — N. arqiiata. 

Totanoa— T. hypdencns, T. calidriB. 

Tringa — T. variabilie, T. cinerea. 

RalluB — R. aquaticai. 

Crex — C. pratensiB. 

Gallinnla — G. chloropus. 

Fuliea — F. atra. 

Ordeb VII, — Palmipssbs. 
f Anas — A, anser. 
( Bosihaa— B. fen, B. erecca. 

Podioeps — P. minor, P. auriMa. 
( Lsnu — L. ridibundRi, L. marinus, L. canna, L. ar- 



(_ Sterna — S. binmdo. 



Marine Species named are to be met with on the shore of the 
Frith of Forth, betweon Grangemouth and Queensferry. In a series 
of Notes, the author described, at considemblo length, the structare 
and habits of tnan^r of the Species named in the list, and referred to 
specimens oil the table in iUustration of bis remarks. 

CiOOglC 
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2- On an nntisaal Drought in the Lake District in 18&9. By 
John Davy, M.D., F.R.SS. Lond. & Edin. 

This occurrence, following an unusual fall of rain in January, 
took place in May, June, and July. The ordinary amount of rain 

in these months is, — taking the average of the last eleven years, — 
at Lesketh How, Ambleside, 12'3€ inches ; during the months io 
question, at the same place, it was only 4'64 inches. 

Three tabl^ are given by the author in elucidation ; the first re- 
lating to the fall of rain in five different places in the district ; the 
second affording a summary of general meteorological observations at 
Kendal, more or less applicable to other parts of the district ; the 
third containing, for the sake of comparison, the rain-fall at various 
places in the United Kingdom. 

The author concludes with noticing the abnormal state of the 
weather during the whole of the year, marked by great vicissitudea 
of wet and drought, of heat and cold, and their effects, especi&lly on 



3. On the Constitution of the Essential Oil of Cajeput. By Mr 
Maximilian Schmidl, Assistant to Dr T. Anderson, Univer- 
sity of Glasgow. 

The author shows, that oil of cajeput is a mixture of &q oil boiling 
about 175° Cent,, and one or more oils of higher boiling point. In 
the present paper he investigates the first of those substances. 
When purifitd by repeated distillation, i; is a colourless, limpid fiuid, 
which by analysis and determination of its vapour density, is shown 
to have the formula C,,, H,^ + 2H0. When treated with an- 
hydrous phosphoric acid, it is decomposed, and yit;lds a mixture of 
three different hydrocarbons, to which the author gives the names of 
Cajputene, Zsocajputone, and Metacajputene. The two former, 
though difiering in properties, have both the formula C^q Hj^. The 
last, which Is a very heavy oil, with a lemon yellow colour and 
brilliant fluorescence, is C^^ Hj„. 

Monohydrate of Cajjmtene, Oj^ Hj, + HO, is obtained by treat- 
ing the original oil with commercial sulphuric acid at the boiling 
temperature, under particular precautions. The substance condenses 
to 4 volumes of vapour, although containing one atom of oxygen. 

Hexhydrate of Cajputene, C^^ Hia + ^^^ '^ obtained by agitat- 
ing the bihydrate with dilute sulphuric acid, and leaving the mixture 
at rest for some time. Seautiful crystals gradually form in the 
mixture. The hexhydrate melts at 120° and solidifies at 66°. It 
is soluble in boiling alcohol and ether, from which it is deposited on 
cooling. Another compound, the constitution of which is not yet 
determined, is obtained by the action of dilute nitric acid in th6 cold, 
Bihydrochlorate of Cajputene, C^^ Hjg + 2HC1 is obtained by 
mixing the oil with one-third of its bulk ol' strong aqueous hydro* 
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chloric &cid, and then passing a current of Uie gas through the mix- 
ture ; after the lapse of 10 or 12 minutes, the whole solidiSes into a 
mass of crystals. These, when puri6ed hj expression and crystal- 
lisation from boiling alcohol, melt at 53°, and when repeatedly 
distilled, or when acted on by alcoholic potash, lose one-half of 
hydrochloric acid, and yield the monohydrochlorate. It is entirely 
devoid of taste and smell, and in this respect differs remarkably from 
the isomeric compound obtained from oil of turpentine. 

Mtrtiohydrochhrate of Cajpwtene, C^, H,g + HCl Is an oily fluid, 
with a pleasant ethereal odour. 

Tetrabromide of Cajpttteite, C^^ H,, Br^. Bromine is added to 
the bihydrate, and the mixture left for some weeks, when a granular 
substance is seen to deposit. As soon as this is observed, the whole is 
dissolved in boiling alcohol, and on oooling, glittering scales, resem- 
bling cholesterin, are deposited. It is soluble in alcohol and ether, 
melts at 60° and may be distilled apparently unchanged. 

HifdriodaU of the hydrate of Cajpateae. When iodine is added 
to oil of Cajeput, the temperature rises, and on cooling A black 
crystalline compound is deposited. This substance, atler puriSca- 
tion by cold alcohol, forms black crystals fusible at 80°, and ver; 
readily decomposed. Its formula is Cjg H^, HO + HI. 

Hydriodate of Cajputene, 0,^ Hjg + HL To obtain this com- 
pound, oil of cajeput is mixed with a solution of iodine in bisulphide 
of carbon, and to this a solution of phosphorus, in the same men- 
straum, is added. A brisk reaction takes place, the temperature rising 
to about 80". After some weeks fine black crystals are deposited, 
which are soluble in alcohol and ether, and exceedingly stable, 
being unalTectiM] even by alkaline solutions. 

The author proposes fo make the composition of the other consti- 
tuents of the oil of cajeput the subject of a future paper. 

4. On the Action of Chlorine on Citric Acid. Hexachlorin&ted 
Acetone. By John Galletly, Esq. 

At the recommendation of Dr Anderson, Glasgow University, 1 
have re-examined the oil which Plantamour obtained by acting on' 
citric acid with chlorine. Owing to the slowness with which it is 
formed, its completu investigation is somewhat lengthened, and the 
following results are all I have as yet obtained. A considerable 
part of the work has been done in the Glasgow College Laboratory. 

Plantamour found that when a strong solution of citric acid was 
exposed to the action of chlorine in the sunshine, a heavy oil ap- 
peared on the surface of the liquid, gathering in drops and sinking 
to the bottom. Ho describes the properties of this oil,* and ascribes 
to it the formula Cg CIg O,,. In his examination of acetone,! 

• See Eapport Annuel de Berzelius 7° ann6e. 

t NftchTicht, YOU det GesellBch, der Wies. Zu Qiittingen. 1863. No. 9, 



Royal Society of Edinburgh. 129 

SCzkedeler fonnd that a sabstitution prodnct of tbis body, with fivo 
Atoms of chlorine replacing hydrogen, reeembled Plantaniour'B oil in 
every respect, and that the percentage composition of hezaohlorin&ted 
Kcetone corresponded exactly with Plantamour'B formnla. Then 
could therefore be very little doubt lefl aa to its composition; but as 
Z hftd the following analygeg made before I wu aware of Staedeler'a 
sn^estioD, and as Flantamsarprocuredapotash salt from it to which 
he assigns a formula having eight atoms carbon, and as his own 
anaiygra were not given in the memoir, I bare published the fol- 
lowing to remova an; danbt. 

Upwards of twenty half-gallon bottles filled with chlorine, having 
a little of a saturated solntiMi of citric acid in each, required many 
weeks expoaare to eanshine to yield about a fluid ounce of the oil. 
There seemed to be no other substance formed, unless, perhaps, hydro- 
chloric acid Mid water. After drying over chloride of calcium it 
distilled entirely about 400° Fahr. I found its density at 60° Fahr. to 
be 1-748. Its properties agree very exactly with Flantamour'a 
description. 

{7'200 grs. eubst«noe gave 
3620 grs. carbonic acid, 
■200 grs. water. 
■w-j ( 9'250 grs. substance gave 
\ 29 790 grs. chloride of silver. 
EiperimeDte. Theory. 



Carboa, 13-71 — 13-58 C, 36 

Chlorine, — 79-67 80-38 Cl^ 213 

Oxygen, — — 6 04 0^ 16 

10000 266 



The following data were obtained in deterniioing the vapour 
density : — 

Temperature of air 20° Cent., 

„ of vaponr at seeing 247° Cent., 

Excess of weight of balloon -810 gramme, 
Capacity of bdloon, 165 cub. centimetres, 
Residual air, . 7 „ „ 

Barometer, 30-20 inches. 
Density, 9-417 inches. 
The formula C^ CI, Oj requires 266 x 0346 = 9169. 
This oil is not decomposed by sodium, or at least very slowly, even 
with heat. It is not affected by boiling with oxide of silver, oxide 
of mercury, or even baryta water. 

When the substance is agitated with water and cooled to 6° Cent, 
a crystalline hydrate is formed, which, according to Flantamour, 
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(anm «t 16° Cent.sSS" Fahr. This hydrate is C, CI, 0„ + 2H'0 
(Staedelor). It often mppmrs u a, net-work of long crystau on the 
eidea of the bottlw in which the oil is formed, but these cTjetale ma; 
Bometimes be heated considerablj above the fusing point given by 
Plaatamour without melting. I found, on keeping the oil nnder 
water for some months, that It turned into an opaque white mass 
of crystalline plates, which did not fuse till heated to a tempera- 
tare of about 40° Fahr. When these cryetals were melted again 
under water, they solidified shortly after cooling, without the fusing 
point being lowered. As this does not happen when the oil is freshly 
made, it is probable that the besacblorinated acetone passes into 
■ome isomeric modification like the analogous body chloral. This 
hydrate disolves very readily in ether in the cold, giving long crys- 
tals covering the sides of the basin as the ether evaporates. If beat 
be employed to dissolve the crystals, the hydrate is decomposed and 
the oil separates. 

When gaseous ammonia is passed into bexachlorinated acetone, it 
becomes solid, and there is an evolution of chloroform. The solid 
substance was washed with water, andcrystalised from alcohol, when 
it formed large pearly square tables. A few grains of this body 
left some hours in the water-bath entirely volatilises. Its character 
and composition agree exactly with tricbloracetamide, the following 
numbers having been obtained on analysis :— 

Theory. Erperiment. 

Carbon 14-77 14-97 

Hydrt^en 1-23 1'62 

Chlorine 66-64 6614 

Nitrogen 8-61 6-69 

Oxygen 9-86 — 



The same body is got by uiiing aqueous ammonia ; the deoompo* 
■ition taking place according to the following equation : — 



The products of decomposition with ammonia are therefore the 
same as those obtained when this alkali acts on the chlorinated 
ethers and aldehydes. I got a similar result with potash, which 
difiisrs from the experience of Plantamour, who found the salt of a 
new acid which he names Bichloroxalic Acid. On diseoiving the oil 
iu alcoholic potass, it became warm and deposited chloride of potas- 
sium ; and the alcoholic mother liquor, when left to spontaneons eva- 
poration, gave long silky needles containing 63-08 per cent, chlorine. 
This agrees exactly with trichloracetate of potass, which contains 
62-86 per cent, chlorine. The decomposition being evidently 
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C, CI, Oj + KO HO = C^ a, KO, + C, H CI, 

Hexachlor. Acetone. Trichlorocetate Potaa. ChlorafoRn. 

The paper in which these crjatala were pressed when heated with 
water gave & solutioD which abandantly reduced nitnte of siWer, 
showing the presence of formic acid from the further decomposition 
of the chlorc^nn by the alcoholie potass. 

It seemed to me probable that, bj treating ethjlate of soda with 
the oil, a decomposition would ensue in which a homologue of chloro- 
form would be obtained, the ethjl replacing the bj'drogen in this 
body. The decomposition, howerer, turned out differently. A 
considerable quantity of trichloracetic ether was produced, easily 
recognised by its fragrant peculiar odour, and among other bodies, 
chloroform and common salt. 

The remainder of my material was expended in one or two preli- 
minary experiments on its action on the volatile organic bases. It 
appears that like ammonia they give ordinary chloroform, when one 
of the radicals is hydn:^n, the compound radical entering the chlora- 
cetamide. Thus the decomposition with aniline is as follows : — 

(CjjH.) Hj,N + C.agOj = C«Cl,OaNH (Cj^H^) + C, H CI, 
Aniline. Hexachlor Ac. Trichlorftcetanilide. Chloroform. 

The change occura in the cold. Trichloracetanilide crystalises in 
colourless prisms of some size. It is insoluble, or very sparingly 
soluble, in cold water, but dissolves in warm water pretty readily, 
filling the liquid with silky needles as the solution cools. I expected 
that, like ohloracetamide, it would sublime without decomposition, 
which it partly did ; but there is a great loss, and much charcoal is 
left. I had barely enough left to ascertain by experiment its 
exact composition, and the analysis of the subhmed substance gave 
an excess both in carbon and hydrogen, but the method of forma- 
tion and its properties leave no doubt about the formula. As I 
intend to continue the subject, I shall probably have an opportunity 
of publbhing an exact analysis. When rapidly diittiUed with strong 
solution of potass, or with soda lime, there is formed besides aniline 
a new volatile base, with a very peculiar pungent odour. This body 
seems rather easily decomposed, but I had far too little to' be able 
to give a particular account of it at present. 

When the oil is mixed with a base containing a triatomic radical, 
such as lutidine, no chloroform is evolved. The liquids mix, but 
there is no apparent action in the cold, and when heat is applied, 
the decomposition is so violent that only a charcoal-like residue is left. 

The summer being the only season when the oil can be conveni- 
ently prepared by Pbntmour'a process, I have made some experi- 
ments with a view to find other methods of procuring it, which I may 
mention here. Staedeler found that chlorinated acetones were pro- 
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Gond hj disUlling citric &cid with chlorate of potass and hydrochloric 
acid. The oil which I procured in this way bad a Bpecific graTit;^ 
of 1726. and boiled between 360° and 400° F. It was evidently 
a mixture of bis pentachlorinated and hexachlorinated acetone. It 
ia extremely irritating, causing great pain in the eyes, and can 
scarcely be distilled except with special arrangement for carry- 
ing off the rapourB. I procured by a few distillatbns a portion of 
fluid baring Tory nearly the specific gravity and boiling point of 
Flantamour s oil, but the irritating action of its vapour was scarcely 
diminished. It gave likewise the solid compound when mixed with 
aniline, so that there is no doubt about the identity of the bodies. 
I distilled in the sunshine the mixture given abore, in the hope that 
the product might be only hexachloriuated acetone, bat a violent 
explosion put an end to the experiment. The mixture obtained in 
thb way is evidently the same as that Flantamour got by actit^ 
with chlorine on a citrate. 

The similar oil got from citric acid, oxide of manganese, and 
hydrochloric acid, had only a specific gravity of 1'50 and a portion 
boils even below 212°, but the greater part seems to be pentachlo- 
rinated acetone. From the low boiling point of some of the fractions, 
it may be questioned whether these bodies are all phlorinated 
acetones. 

The action of chlorochronic acid is too violent, and I have not 
been able to find a better mode of preparing the oil than the slow 
action of chlorine in the sunshine, which gives it pure without any 
trouble. 

The pentachtorinated acetone decomposes with aniline in a similar 
manner with the body described, giving what is probably bicblora- 
cetanilide. 

5. Notice of a FaDorsmic Sketch of Kashmir, recently received 
from India. By ProfeBSor C. Piazzi Smyth. 



Monday, 30th April I860.— Professor CHRISTISON, 
V. P., in the Chair. 

The following CommnnicationB were read : — ■ 

I. Account of the Asafoetida Plants {Narikex Asafalida 
(Falconer), which have recently flowered and fruited in 
the Edinburgh Botanic Garden. By Professor Balfour. 

The author gave an account of the cultivation of plants of Asa- 
ftetida in the Edinburgh Botanic Garden since the year 1642, and 
of the flowering and fruiting of specimens in 1858 and 1859. He 
then desoribed the characters of the plant (Narthex Afafaetida «f 
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Falconer), and iUnstrated his commuaication bj specimens of the 
pltmt, by photographs, and by drawings from th« accurate pencil of 
Dr G re villa. 

2. On the Gompositioa of the Glassy Surface of some Vitrified 
Forts. B; Thomas Bloxam, F.O.S., Assistant Chemist to 
the Industrial Museum of Scotland. 

3. On the Reduction of Observations of Underground Tempera- 
ture, with applications to Profeasor Forbes' Edinburgh 
Observations and the continued Calton Hill Series. By 
Professor WiUiam Thomson, Glasgow. 

The principle followed in the reductions which form the subject 
of this communication may be briefly stated thus : — 

The varying temperature during a year, shown by any one of the 
nnderground thermometers on an average for a series of years, is 
expressed by the ordinary method in a trigonometrical series of 
terms representing simple harmonic variations* , — the first having 
a year for its period, the second a half year, the third a third part 
of a year, and so on. The yearly term of the series is dealt with 
separately for the thermometers at the different depths, the half 
yearly term also separately, and so on, each term being treated as if 
the sioiple periodic variation which it represents were the sole varia- 
tion experienced. The elements into which the whole variation is 
thus an&lyaed are examined so as to test their agreement with the 
elementary formuUe by which Fourier expressed the periodic varia- 
tions of temperature in a bar protected from lateral conduction, and 
experiencing a simple harmonic variation of temperature at one end, 
orr in an infinite solid experiencing at every point of an infinite 
plane through it a variation of temperature according to the same 
elementary law. In any locality in which the surface of the earth 
is sensibly plane and uniform all round to distances amounting at 
least to considerable multiples of the depth of the lowest tliermo- ' 
meter, and in which the conducting power of the soil or rock below 
the surface is perfectly uniform to like distances round and below 
the thermometers, this theory must necessarily bo found in cxces- 
aively close ^[reement with the observed results. The comparison 
whi(^ is made in the investigations now brought forward must be 
regarded, therefore, not as a test of the correctness of a theory 
which has mathematical certainty, but as a means of finding how 
much the law of propagation of heat into the soil is affected by the 
very notable deviations from the assumed conditions of uniformity 
as to surface, or by possible inequalities of underground conductivity 
existing in the localities of observation. When those conditions of 
uniformity are perfectly fulfilled both by the surface and by tha 

* By a ilraple hHrmonic Tsrlatloa ii meant a variation in propartiod to (lie 
bijight of a point which movea uoifbrml; in a vertical cirda. 
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substance below it, the law of variation in tlie interior produced b;^ 
a simple harmonic Taristion of temperature at the surface, as in- 
vestigated bj Fourier, majr be stated in geueral terms in the three 
following propositions : — (1.) The temperature at every interior point 
varies according to the simple harmonic law, in a period retarded bj 
an equal interval of time, and with an amplitude diminished in one 
and the same proportion, for all equal additions o£ depth. (2.) The 
absolute measure in ratio of arc to radius, for the retardation of 
phase, is equal to the diminution of the Napierian logarithm of the 
amplitude; and each of these, reckoned per unit of length as to 
augmentation of distance from the surface, is equal to the square 
root of the quotient obtained bj dividing the product of the ratio of 
the circumference of a circle to its diameter into the thermal capa- 
city of a unit of bulk of the solid, by the thermal conductivity of the 
same estimated for the period of the variation as unity of time. (3 ) 
For different periods, the retardations of phase, measured each in 
terms of a whole period, and the diminutions of the logarithm of the 
amplitude, all reckoned per unit of depth, are inversely proportional 
to the square roots of the periods. 

The first series of observations examined by the method thqs de- 
scribed were those instituted by Professor Forbes, and conducted 
, under his superintendence during five years, in three localities of 
Edinburgh and the immediate neighbourhood ; (1.) The trap rock of 
Calton Hill ; (2.) The sand below the soil of the Experimental Gar- 
dens ; and (3.) The sandstone of Craigleith Quarry. In each place 
there were, besides a surface thermometer, four thermometers at the 
depths of 3, 6, 12, and 24 French feet respectively. The diminu- 
tion in the amplitude, and the retardation of phase in going down- 
wards, has been determined for the annual, for the half-yearly, 
third-yearly, and the quarterly term, on the averse for these five 
years for each locality. The same has been determined for the 
average of twelve years of observation, continued on Calton Hill by 
the staff of the Koyal Edinburgh Observatory. 

The following results with reference to the annual harmonic term 
are selected for example (see Table, bottom of p. 135) : — 

If Fourier's conditions of uniformity, stated above, were fulfilled 
strictly, the numbers shown in the second column for each locality 
would be equal to one another, and equal to those in the third column. 
The differences between the actual numbers are snrprisingly small, but 
are so consistent that they cannot be attributed to errors of observa- 
tion. It is possible they may be due to a want of perfect ^reement 
in the values of a degree on the different thermometrio scales ; but 
it seems more probable that they represent true discrepancies from 
theory, and are therefore excessively interesting, and possibly of 
high importance with a view to estimating the effects of inequalities 
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of surface and of interior condactiTitj. The final means of the nnm- 
bers in the second and third columns are 

CaltonHiU . . . -11702 
Experimental Garden . -11061 

Craigleith Quarry . . -06988 

The thermal capacities of Bpecimens of the trap rock, the sand, and 
the sandstone of the tiiree localities were, at the request of Professor 
Forbes, measured by Begnaalt and found to be respectively 
•5283, -3006, and -4623. 

Hence, according to proposition (3)i stated above, the tbennal con- 
ductivities are as follows : — ■ 



Trap rock of Calton Hill, . 
Sand of Experimental Garden, 
Sandstone of Craigleith Quarry, 



121-2 
7719 
273-6 



These numbers do not differ mach from those given by Professor 
Forbes, who for the first time derived determinations of thermal 



Average of fxt j/eart, 1837 to 1842. 





Frmch foot ef 
dHcant. 


pliue In clrcnlu 


Nmlerim laguiUim 


OahonHm. 
3 fbet to 6 feet. 
6 „ 12 „ 
12 „ 24 „ 




-11635 

■11344 
■11490 


■12625 
■12156 
■10969 


Mean, or S to 24. 


6-68 days. 


■1147 


.1164 


3 feet to 6 feet. 
« .. 12 „ 
12 » 24 „ 




•11635 
■11929 
■10617 


■10037 
-11304 
■10844 


Mean, or 3 to 24. 


6-6 days. 


■11137 


•10859 


OraigUith Qwarry. 

3 feet to 6 feet. 

6 „ 12 „ 
12 „ 24 „ 




-063995 
■066903 
-066903 


■09372 

■06304 
■06476 


Mean, or 3 to 34. 


3-86 days. 


■066489 


■06840 
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oondnctiTitj in absolute msasnre from obserrationi of bBiroatria] 
temper&ture. In consequence of the peculiar mode of redncttoa^ 
followed in tite present inTestigation, it ma; be asanmed that the 
estimates of conductivity now given are closer approxi mat ions to the 
truth. To reduce to the English foot as unit of length, we must 
multiply by the square of 1*06575; to reduce, further, to the 
quantity of beat required to raise 1 lb of water by 1° as unit of heat, 
we must multiply by 66*447 ; and lastly, to reduce to a d»y as unit of 
time, we must divide by 365^. We thus find the fallowing results*.— 
Trap rock of Calton Hill, . . . 23*5 

Sand of Experimental Garden, . 15*0 

Sandstone of Craigleith Quarry, . . S3-6 

Those numbers show the quantities of beat per square foot con- 
ducted in a day through a layer of the materinl one foot thick, kept 
with its two surfaces at a difference of temperatiire of one degree, — die 
unit of heat being, for instance, the quantity required to raise 1000 
lbs of water by ^^th of a degree in temperature. 

The same system of reduction applied to the observations con- 
tinued at the Calton Hill station, hag led to results from which the 
following are selected : — 

Average annual term for 12 year* — 1842 to 1864 — Trap rock 
to Calton Hill. 





Col. 1. 


Col 2. 


coia. 


CoL*. 


Col*. 


DeptlulMdo* 


DfUDpUtade. 






Indeclmsl 


pis, 


3 feet to 6 feet 
6 „ 12 „ 
12 „ 24 „ 


•675 
-498 
■260 


■1310 
1163 
■1121 


■1233 
■1142 
■1145 






3 „ 24 „ 


■0873 


-1160 


•1157 


■01841 


6724 



By these results it will be seen that the discrepancies from the theory 
based on the hypothetical conditions of uniformity, noticed above as 
found in the reduction of the first five years' series of observations, are 
maintained with the same character, and to nearly the same amount, 
in the succeeding series of thirteen years. An investigation of the 
changes of conductivity and specific heat, which, if the ground were 
level and the surface uniform, would be required to account for these 
discrepancies, is made, so far as the data sufGoe for determining them. 
The paper concludes with the solution of some practical problems 
r^aKling the conduction of heat through rock possessing the oon- 



bv Google 



Royal Society of Edinburgh. 137 

ductiritj determined by the redactions wliich form the chief part of 
the paper. 

4. On a Method of Reducing Observations of Underground 
Temperatures, with ita Application to the Monthly Means 
recorded in the Keport of the Royal Observatory of Edin- 
burgh, &c. By Professor Everett. 

In this paper the same general method of reduction as that of 
Professor Thomson, explained in the preceding paper, is followed. 
The numerical labour is, however, much diminiBhed by using the 
monthly means given in the obsorratory report as data for twelve 
equations of condition, instead of the methods by which Professor 
Forbes had obtained data for twelve, and Professor Thomson for 
thirty-two equations of condition. The method adopted in the 
present communication, although not susceptible of such minute 
accuracy as the more elaborate methods referred to, seems to be as 
accurate as is necessary for a fair representation of the phenomena, 
and has a great advantage in point of simplicity and ease of working. 
In the present communication the practical methods of calculating 
the amplitudes and arguments of the sucaessiTe terms in the har- 
monic expression of a periodic variation are fully explained, as it is 
believed the method will be found useful in the reduction of almost 
every class of meteorolt^ical observations, and as tn this country, at 
alt events, there is not much familiarity with it among practical 
meteorologists. 

Royal Phyeieal Society. 



The following Conununications were read : — 

I. Opening Address by the President, Andkew Musbat, Esq. 

Mr Murray, after referring fo the death of Professor George Wilson, 
and making some remarks on tlie nature of introductory addresses, pro- 
ceeded to give an account of the progresB of Entomology. — Beginning 
with the works on systematic entomology published during the last three 
years or ao, fiicile princeps, whether in extent and importance of subject, 
or in Uie mode in which it is being executed, stands Lacordaire's Hisloire 
dea Genres des Coleoptires, — a work now in course of being published as 
one of the Suites d Buffon. For a long series of years, ever since the 
days of Fabricius, Latreille, Olivier, fisc., when the whole number of insects 
known did not exceed many hundreds, down to the present day, when 
100,000 species but faintly represent the number actually known (there are 
90,000 species of insects of all orders in the Berlin Museum), entomology 
has been going on constantly increasing, without any systematic work or 
general treatise upon Coleoptera having been executed. An enormous 
number of spedes have been separately described in transactions and 
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periodical ; namerous oombined descriptions of new species peculiar fo 
indiTidnal districts haTO been pnblislied ; and also a number of local 
faonas, such as those of Elrichson, Stephens, KedtGnbacher, Hulsant, Heer, 
RoBii, &o. Manj most Tsluable monDgraphs and treatises upon special 
groups of Coleoptera had also been executed, such as Dejean's CaTohidot, 
Aubfi's Hyd/rocantharido!, Erichson's StaphylinidcB, Burmeister's Lamd- 
licomet, Schonherr's Cureulionid<B, and a host of others. To attempt to 
lick these into shape — to throw them all into one common syBtematic 
treatise, embodying at their proper places the thousands of independent 
notices scattered through a crowd of transactions and periodicals — dispos- 
ing of questions of disputed sjnonymy— deciding the great questionB of 
disput^ arrangement, and where these appear wrong correcting them, 
or offering a new solution of the difBoulty, — is a task requiring the ^m- 
tience of Sisjphas and the powers of labour of Hercules, combined wtth 
talents, attainments, and fwnlities possessed by very few. Such is the 
task whidi is now being successfully carried ont by Frofessor Lacotdaire. 
FiTe Tolumea have already appeared : the first is oocapied with the 
Uarabida; the second, the Staphylinidce and Clavicortia; the third, 
the LameUicomes; the fourth, the Buprettidce, Elaterida, and Malaeo- 
dermata ; and the fitVh, which is only newly out, with the Heteromera. 
The manner in which a nstematic view of the subject is given is this : — 
The charaoters of the different groups, larger and smaller, are separately 
detailed ; a full exposition of the characters of each genue, with ila syno- 
nymy, is then separately given ; a notice of its geogTaphi(^ distributian, 
or any specialty relating to it, is added ; and in a note, a list of all the 
species hitherto described is given in the shortest space possible, with 
occasional synonymioal corrections. A beautiful atlas or volume of plates, 
giving figures and details of the rarer genera, is to accompany the work; 
and here, as in the text, every care is taken to save umecessary expense. 
In the lists of the species given in the notes, for instance, instead of bur- 
dening them with the species which have been described in the chief 
monographs on the subject. Professor Lacordaire assumes that these are 
already m the library of every entomologist, and merely says, " To the 
150 species (or whatever the number may be) described by Dejean, add 
the following." So in the plates, nothing that is to be found in works 
easily accessible is here repeated. The result is, that this is nndonbt«dly 
the most useful entomological work of the present day. It la a perfect 
storehouse of information, and forms a new starting-point from whidi 
entomologists may take a fresh departure. In accoiding to it so much 
commendation, I am far from implying that it is perfect, or implicitly to 
be trusted to. It is «fv necestitate in great part a compilation, and, as 
in all compilatjons, the accuracy of the work depends upon the accuracy 
of the original describer, not of the compiler. No donbt ibe correctness 
of many of the descriptions (particularly those in the first volume) had 
been tested and often improved by the author, but latterly less fre- 
quently so. 

Next in importance to this work of Professor Lacordaire we htm a 
number of very valuable monographs. The ooncurront opinion of ent». 
mologists has been of late years expressed so strongly against the prac- 
tice, once common, of giving isolated specific descriptions of indiTidoal 
insects in transactions or periodicals, that such deacnptions are now be- 
coming proscribed, unless where some special reason exists for signaliiing 
an individual — as, for instance, its being of a very anomalous character, 
so that its true position may be matter of donbt, or its supplying a vacant 
gap, or furnishing an interesting unknown representative in one country 
of a group peculiar t« another country. Bxcept nnder such circumstanoes, 
one does not now often meet those isolated descriptions with whidi the 
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^nng Ixiglnner lued to eua; his flight. Sometliing connected U now 
loofced for, and entomological writinga no* either auome the form of 
moncfTftphs or local faunas. Itiball first glance at the recent monographs. 
Ooe very important one is a monograph ol" the Elateridce by M. Candeifl 
of lii^e (a pupil of M. Lacordaire), vhich has been executed with a caM 
and skill worthy of his great maater. M. I'Abb^ de Maraeoil's mono- 
graph of the Siaterida, lately published in the Annalei of tbe Entomo- 
lo^aal Society of France, is another most admirable Bpecimen of what a 
monograph ehonld be. In addition to a ^ood desoriplion, an entpraved 
outline of every apecies is given — an aaiutance which those who haT« 
puszled over the great namber of species apparently alike, and only dia- 
tinguiehed by their delicate sculptoring and punctuation, will know how 
to appreciate. 

Mother important monograph has been brought to a dose within the 
last three years — I mean Boheman's MtmograpKia Cagtididatttm. Tbe 
first Tolmue has been before the public for some years ; the second is now 
also, and the favourable verdict which had been pronounced upon the first 
is confirmed on the second. So many additional species have since been 
discovered, that he informs me that a supplement has become necessary, 
and will be pubUabed. 

Two other monographs have appeared or been commenced upon other 
fiimiliee of tbe subpentamerons Phytophagice. One a monograph upon the 
A&ican Cryptoct:ph<tii, published by M. Safirian in the lAnnea Entottto- 
hyica two years ago. M. SuSrian had previously monogT^phed the 
CryptooephalidtE of Europe, and also those of North America. He it 
now engaged upon those of Australia, to which, although Mr Wilson 
Saunders' papers in the 4th volume of the TTan»actioni of the Entonw^ 
logical Society of London formed a valuable oontribntion, much, still 
temfuned to be done. 

The other monograph to which I referred as lately published, in this 
group of fanulies, is the Catalogue of the Biapida in the British Mnseom, 
by Dr BaW — 1st volnme. la accordance with tbe enlightened course fol- 
lowed by Dr Qray in publishing lists of the contents of the British Mu- 
seum, these, izQin. originally consisting of a mere list of what was in the 
museum, have gone on improving, first into a list both of described spe- 
des already in the museum and of the desiderata not in the museum ; 
thai advancing into a description of new species in the museum besidea 
those already described ; and at last assuming the form of perfect mono- 
graphs by the first authorities, containing their newest vietrs of arrange- 
ment, the descriptions of species both old and new, and this not merely 
tbe new in the museum, but all the new that can be collected from every 
quarter ; so that, while practically the interest of the museum in it is 
limited to the letters B M appended to the species it possesses, its real 
interest extends to the whole scientific world. Dr Baly'a work is the pro- 
dnction of a careful and acute naturalist, and is a credit to the science of 
this oountry. 

Herr Gentacker has commenced a work under the title of Entomographi- 
ea, of which tiie first volume, lately published, contains a careful monograph 
of the Endomychidts; and as M. Qnerin-Meneville has also given his views 
on that family, first in Mr Thomson's Arckivea Ent4>mologiquei, andal^r- 
wardsin his i{«>rued«ZooIo(ri«,wema7 approach the study of that difficult 
family without fear of suffering from insufficient advice. I confess, how- 
ever, that it is rather an embarrat de richessea. It is possible to have too 
mnchof a good thing; and two monographs on the same subject, published 
by two eminent men at the same time, is a case in point. With the poet we 
may say — " How happy could I be with either, were t'other dear charmer 
away." We have seen the same thing happen before. It happened with 
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Kiibf and Latreille. When Kirbj brought out hit chiefest work, thfl 
Xonographia Apum Auglia, Latreille's Genera appeared within a few 
weeb of it ; but there the competition onlf shed liutra upon both. Work- 
ing npon a nearly new aubjeet without oomiDunication with each other, 
they hit upon the tune divuionB, established fomilieB and genera upon 
Uie same charactera, and geuerallj the resnlta to which they came were 
■o identical, ae to give eonfidence to men of science that the snbject had 
been earefuU; and conacientionsly inveetigafed, and that the conclusion* 
to which they had come were to be relied upon. One fortunate accidental 
oiicnmirtance in that case preTonted the embroilment of synonymy becom- 
ing BO great at it would otherwise have been : Kirby, instead of giving 
leparale generic or sul^nerio names to his minor iections, indicated them 
merely by a greater or less nnmber of aBterisks or Greek letters, so that 
the generio names which had been given them by Latreille stood and 
answered both for his own sections and for those of Kirby. In this in- 
stance the same coincidence does not occur. Oerstacker has taken his 
generic characters chiefly from the parts of the mouth ; Gnerin-Meneville 
from the elytra, the legs, and the prostemnm — which latter, however, has 
also been made use of by Qerstacker ; but fortunately, before Gerstacker's 
work issued from the press, he had the opportunity of seeing Gnerin'a 
papers, and he points out the differences between them in an appendix. 

Some other valuable monographs have appeiu^ in various periodicals, 
or in occasional works wliich are issued by one or two zealous entomolo- 
gists — in the Opft»<mUi of Mnlsant, the Archiveg of Thomson of Paris, 
^e Meletemata of Kolenati, and the Efudei EiUomologiqwes of Mot- 
schoulsky, &<i. &b. In his Opuecnlea, Mnlsant has published several rain- 
able monographical papers, contributions to the history of the Pedinites, 
and others of the Htleromwa. M. Motsehonlsky has given a moni^raph 
of the Lan^pyridce or glowworms, and of the Malacoderwata, in hie 
Etudtt. Mr Thomson is publishing a monograph of the CiHndelida, 
with coloured figures of every species, in a style of " luxe" (we have no 
word to express the meaning) nitherto unequalled. He has also, with 
equal success, in his Archivet, monographed the Anacoli, Tragocephati, 
&c., small but beautiAil tribes of Longieornet. Several lesser mono- 
graphs have also lately appeared, such as that of M. Bouldiea on the 
PHni {Ann. Soc. Ent. FV.) ; Do Bonvonloir, a separate work, on the 
Throtcida, Ac. 

Let us now turn to the special additions to our knowledge of inseots 
and of their geographical distribution. We naturally turn our eyes first 
to our native country, and inquire what advance British Entomology haa 
been making ? From various causes, the zeal of our entomologist* has 
of late chiefly taken the direction of the Lepidoptsra. Mr Stainton, fey 
his personal energy, as well as by his work on the Tineina, has given a 
great impulse to the study of the Microlepidoptera ; and his Entomolo. 
gisl's Annatii, which has been the chief outlet to the votaries of British 
Entomology, has natorally been principally occupied with the department 
which its editor most affects. Mr Jansen, however, in that annnal has 
done good service to the Coleoptera, by placing upon record the capture of 
such species as were not previously known to be British — or rather, not 
recorded in Stephens' Manual as British. This record of additions, which 
is prepared with much care, comes at a most suitable time to aid Mr 
Waterhouse in his nnpretending but most laborious construction of a 
catalogue of all the British species of CoUoptcra. As this is not merely 
a catalogue of all Stephens' species, with the addition of such novelties as 
Mr Jansen and others may have recorded, bnt a careful examination of 
"very specimen in Stephens' collection, and an unravelling and oonipari> 
with continental names of his and Kirby's gynonymes, so as to give 
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US t, true list of wbat it really native (no doubtful speoiei being admitted), 
it is obTious that it ii a work wbich could onlj be undertaken bj a oon- 
eiuninate entomologist. He has published about the half of it ; and as, 
for the take of certaintj and harmony with the continental nomenclature 
in such difficult famili^ as titeBtfi/paylmida and JfTitidulidce, he has ez~ 
peaalj visited the aontineu tar collections, so as to see the true tfpm of 
Erichson and others, we have a work of European value, I can truly 
uj, that there is no work falling within axj present subject nhicli com- 
prises so much skilled labour in such small space. This catalogue is the 
first step towards our procuring a good Tnnnn^l or entomological work in 
the English language, giving desoriptioni of the species found in Eritain. 
Members are aware that we have no such work, uid that at present, for 
good working boob of reference, we must have recourse to the Continent, 
oHbongh even there they ai« not far ahead of us, no good work on the 
sabject having been yet completed, although some are in prm^reas. The 
British works which we do possess ore Curtis's British Entomologjf, 
Wilson and Duncan's Entomologia .Edinentit, and Stephens' IllusiTa- 
tiont and Manual, Of these, Curtis's Britiak Entonu^ogy gives a vala- 
able series of coloured plates, which ore so judicioosly selected as to 
represent almost every one of onr modem genera. The text is certainly 
not eqnol to the plates, and I do not think that Mr Curtis would now so 
consider it himself. Entomological descriptions are very different things 
from wbat they were when he wrote that work. The arrangement aUo 
is coniiised, owing to the plan adopted in bringing out the work (which 
was to give a lit& of each department at the same time, or nearly so), 
and the work Kenerally would require to be revised to suit the modem 
state of the science. The plates, however, are unsurpassed : they have 
been published separately, and other use will yet be made of them. In 
the meantime they give wbat is equivalent to the genera of most of our 
British insects, and that not only in the Coleopiera, but in aU the other 
orders. The book, however, is out of print, und, besides, was so expen- 
sive as to pnt it beyond general reach. There is now an equivalent to 
this book publishing in Paris, so far as the ColeopUra are concerned. It 
is styled the Qeitera dts Coleoptirca d'Europe, by Jaoquelin du Val, a 
very accurate entomolt^ist, who first distinguished himself, some years 
ago, by publishing a revision of that most perplexing family, the Btm- 
bidia of Europe. His present work gives a beavtitul coloured figure, 
with details, of every genus known in Europe. The other English works 
capable of assisting hiui in this object are the Eniomologia Edinensia, 
by the late Mr James Wilson and Mr W. Duncan, applicable only to a 
■mall portion of British species, and, moreover, ont of print. Stephens' 
lUuttrations and Manual, although of the highest value when they 
first appeared, are now felt to be so cumbered with blunders and inac- 
curacies, that many think it better not to use them at all. 

A few more mont^raphs of British species of certain groups, which are 
everything that one could wbh, so far as they ^, but only embrace a small 
part of the subject, will not supply the deficiency. I refar to Dawson's 
BriHth Oeodephaga, Walton's Britith Ourculionida, Wollaston's Alo- 
mortOB. If I bad not praised them, I would have added my own Cercyon, 
Catopt, Ac By getting British entomologists to take up special groups 
in this way, we may at loBt obtain materials sufficient to mue it easy for 
a compiler to throw the whole into one work. Until that is done, we 
most look abroad ; and although we do not obtain even there anything 
complete which I could recommend, we shall there find what we want in 
progress, either in French or Oermon, as our inclinations m^ load us. 
On the one hand, we have Fairmaire and Laboulbene's FauTte Frangaiie, 
of which the first volume only is published^a large duodecimo at a cheap 
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piiee ; oa the other hmod we have the 7nwct«n Deutichland, wbidi n 
oominenoed hj Erichton, returned, in a tpirit and with an abUit; wwtl , 
of EriohKUi Sinuelf, bj M. Schaum, M, Kraati, and H. Kiesenwetter. 



vun. hat taken the Oeodq^haga and Sydradephaga in hand ; H. 
Kraatx hat topplied the Staplu/liuida ; U. Kieaenwetter u engaged npOD 
the Bv^/rettida and ElaUnda. Thia ia the work which I would reoom- 
mend Tor British entomologitU. The teima of Oerman^ is in manj reapectt 
M timilar to onr own, that any new diacoreries in Entain ma; be reaMOk- 
ahtf expected to be Bpeciet already known there ; and we thus hare not 
onlj a mo»t caief al guide to the epeciet alreodj known in Europe, bat the 
meani of deciphering an; noTeltiet. 

There it another book of a similar nature which would be Teiy useful 
to British entomologittt, but is in a ntanner topeneded b; the two pre- 
ceding work*— a seriea of Tolumea, bj- M. Malsant, deecriptiTe of differ- 
ent tectioni of Coleoptera in Praoce. It it a good masj jeara Hince be 
pablished the LamellicomeH of Franoe, the PaJpicomoB of Franoe, the 
Longicomea of France, the Securipalpet of France, and now we have the 
Ueteromera of France. Every one must admit the value of M. MulBBot's 
works ; but the extreme minutenesa of detail renders them lest popular 
than the; deserve. So far as regards the European fauna, a great loaaj 
additions can acaroelj be expected. A number of new apeciea from the 
Landea and the Pyrenees have been desoribed by M. Kieeenwetter and 
othera ; and tome interesting amall species, constituting new genera, have 
been discovered bj M. Jac. du Val, near Montpelier, and described in hia 
Genera detColeopteree. Bp(un, slow and laijSpain.has done a little bjthe 
hands of Professor Qraelle of Madrid, and i>r Rosenhom of Bonn hoa de- 
scribed some new species from Andaluaia; but the chief novelties of inte- 
rest have been drawn from two sourcet not thought of till of late jesn — 
namel;, onta' nestt and subterranean grottos. The additions drawn from 
the former aource have been chieflj Staphjlinidu, and wiU be fbund in a 
paper bj H. Kraati upon the Termitophila (both those in the nesta of 
tennitea and ants) published in the Linnea Ento7a4dogica last year. The 
Troglodjtet or subterranean &milies have produced several interesting 
new eyeless species, and one or two genera. The most interesting points 
are the &ct, Uiat ever; new cave, or cave-district, produces not the old 
previously known cave-animala, but new species. 

A curious blind new genus, Ltptomaatax hypogeui, has been found on 
the sands of the Bay of Becka, near Coostautinople, and desoribed first 
by M. Pirazzoli, and afterwords by M. Leon Fairmajre. It is peculiarly 
formed, allied to the Scydmnnidm, and boa no affinity to any of the cave- 
insecta we have yet seen, but has considerable resemblance to a small ant ; 
and although found at large, as it were, I have no doubt it ia an aot'a 
nest speciea, and will yet be found in its proper residenoe. 

Few new additiona have been made to the fauna of the north of Europe. 
Prince Napoleon's expedition appears only to have produced one new 
species, described by Ueiche under the name of Patrobm Ifapohonit; 
but a good deal of useful geographical material relating to that quarter 
will be found in two papers by Maklin and Osten-Sacken, published in 
1S57 in the SUttiTier Ent. Zeitung, which continues to go on prospering, 
and I trust long to prosper, under the able headship of its perpetual preti- 
dent Herr Dohm (one of our foreign members), and nowise injured bV 
the rise of its newly eatabliahed formidable rival the Berliner Kntonvi, 
Zeittchrift, in which are to be found some very valuable papers. Amoiw 
the more important originaL papers which hare appeared in this Joniiua 
falls here to be mentioned a faiwa of the Coleoptera of Greece, by I^ 
"" '■' '■- and M, Kieseniretter. 

Inssian and Siberian species have been described by Count Mot- 
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■eboalskf in his Etude* Entomologiquet, and QisBviUetinofMo»cow. A 
coatdderable number of epectea token during the Crimean war, in the 
Dohmdsko, Crimea, and other sboTM of the Black Sea, have been described 
in the Ann. de la 8oe. Enl. and elsewhere ; and the Baron Chaudoir, aa 
well at Count Motschouls)^, continue to enlarge our knofrledge of the 
Caucasian and Mingrelian n^ous ; and M. Kolenati, in hi* Maetemata, 
has gone Bjstematicallj over this district. 

Passbg round into Africa bj the shores of the ModiterraDean, we have • 
received from Messrs Reiche and Sauloj a oonriderable addition to our 
knowledge of the entomology of Palestine, a district of which we knew 
eomparatirelj little. The materials from which this oontribation has been 
deriTed were oollected doring the expedition hy M, de SauW, who, the 
the Sooie^ ma; recollect, published an interesting aceount ofhia visit to 
the Dead Sea a few ^ears ago. 

Continuing our conrse mnnd the Mediterranean, we find in Count Mots- 
■choulskj's Etudes Ent. the description of a Munber of the minnter 
Egyptian species oTerlooked by preTions explorers. M. de Motschoulsky 
has extended his travels into a good many districts both in the Old and 
New World ; and, as he is aik assiduous oaIlect«r ae well as a rapid de- 
■eriber, we hare a good manjr epedei from his pen from all parts of the 
world. He has for the last eight or nine years published every year a 
periodical, called his Etwdet Entomdogiquet, in which much valuable ma- 
terial is to be found. 

Continuing along the north coast of Africa, a number of new specie* 
have been described by Lucas from Algeria ; but this applies less to the 
Ooleoptera than to some ofthe other orders. Madeira should come in here. 
Hr WoUaston has published in the form of a catalogue, consisting of a 
complete series of the species of Madelran Coleoptera in the British Mu- 
seum, presented by him to that institution, a number of new species 
detected since tlie publication of his great work on the Inttcta Ma- 
deraaia. He returned last sununer ; with an immense amount of 
materials for a fauna of the Canary Isles ; but I grieve to say, that 
his state of health has been too bad to allow of his putting them into 

Little new has been recorded on the west coast of Africa onttl we come 
to Old Calabar. My deeoriptions of new species from that district, which 
by a sort of legal fiction have been read hN«, have gone on appearing in 
the AnnaU of Natural HtMUtry from time to time, as suited my own con- 
Tenience. M. Chevrolat, to whom I confided the Longioomes, published 
a century of new species, among which are some of singular besnty. Dr 
Baly has also described some of the new genera of Phylophagei in the 
AmutU of Natural Siitory, 

Stimulated, I firmly believe, by the nomber of novelties sent home b; 
onr friends in Old Calabar, and ijistribnted among continental entomolo- 
gists, two eminent entomologists resident in Paris, Count Murzwheok and 
Mr James Thomson, organised an expedition to the neighbouring territory 
of Gabon, and sent out M. Hers Deyrolle, son of the highly esteemed 
dealer in Paiis, on on expedition to that country. The results of his col- 
lecting, at least those epecies which ore new, are described in the second 
volome of Mr Thomson s Archive*. From his descriptions it appears that 
a considerable number of our Old Calabar species are found in Gabon, but 
that a large proportion also is distinct ; uid looking to the relative num- 
ber of species found, I should say Aat our nnpraotued amateurs need not 
hide their heads in point of collecting with this crack collector of Paris. 

To the south lies the kingdom of Angola, of whose coleopteral fanna 
little more is known than what is contamed in Erichson's fauna of that 
district, published in Wiegner Archiv. in 1843. 

D:|-:ect>CiO0glc 
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The next loologicwl district irhieb meets ns as wa journej ronnd Africa- 
is the Cape, snd we maj inclnde under that head the whole coast irora 
the Cape itaelf north to Natal, both inclusive. A good fauna of the Cape 
was greadj wanted. BeTeral authors, such, as Slug, had described a cer- 
tain portion of its Coleoptera ; and other anthors. such as Bnnneister and 
Schonherr, in their great works on the Lammellicorna and Ourcalio- 
nida, have of course described many which fell within the scope of their 
> auhject ; but there was no general sjBtematic work until Boheman, four 
or five fean ago, eommenoed bis Iiuecta Caffraria, The first volume 
was then pablished ; and the second, containing the Lamelliconies, haa 
appeared during the last jear. Like all fioheman's works, this is most 
«ausfact«rj. 1 find a general impreaaion among working entomologists, 
that Boheroan's descriptions come nearer to what an entomological descrip- 
tion should be, not only in acutenesa and disorimination, but uso in attain- 
ing the proper medium, in point of length, tbaa those of anj other living 
eotonialogist. . 

Mada^scar stands blank. Nothing has been done to it during the 
period I am reviewing, either in the waj of collecting or describing, unless 
we reckon as something the unsnooessful attempt of Madame Pfeifier, 
The croelt]' and atroeitj of the queen have made it forbidden ground, and 
it is like to continue so, at all events, during her life, unless some fortu- 
nat« political squabble with some of our ships shall rouse our Qovemnient 
to interference, or a lack of other openings for martjrdom. shall tempt 
some of our missionaries to that wondrons land. 

Signer Bertolini has supplied the collections of Europe with a fair 
sample of the productions of Mozambiqne, and has also given desorip- 
tions of the most slril^g. 

Pasring Abyisinia, the Red Sea, Arabia, Persia, and the Himalayas, 
which have produced little or nothing new dnring the last few jears, we 
shall find that a good deal has been done in India, more espeeiallj' in its 
southern portion and Cejlon. M, Nietner has discovered and described 
a good many new species from Cejlon, particularly a number of minute 
species generally overlooked. Count Motschoulsky, in Iiie last two years' 
Etudet Enlomologiquei, has alio described a great many minute species, 



e of them of very singular and abnormal appearance. A very oi 
Table number of species of Coleoptera from Ceylon have also been 
described in the Annali oflfataraZ Ilittory, during the last year, by Mr 



Francis Walker, well known for his papers on the Chalcidites ; for ius 
two volumes on British Diptora {Inaeeta BrUoMnica,) ; and for his Cata- 
logues of Moths in the British Museum. Unfortunately, Mr Walker has 
sacrificed everything to shortness, so that, without thsix apology, his 
descriptions, so far as regards decipherableness, must rank with those of 
Linneus and Fabricius. Nagpore has its name, which was already dis- 
tinguished in natural science, rendered still more so during the last few 
years through the exertions of two Scottish mis^onariei, our friends Mr 
Hislop and Mr Hunter. It is chiefly to geolo^ that their studios have 
been directed, and they have brought home with them a number of fossil 
parts of insects, which, through their kindness, were pieced in my hands 
for examination and deBcription, These, so far as they were in a condi- 
tion to allow of its being done, I described in a paper which formed part 
of Mr Hislop's general geological work, now in course of publication by 
the Qeobgical Society of London. The materials were too few and im- 
perfect to generalise from ; bot they all belonged to the great families still 
common on the Indian continent Eu/pre»ti£}e, Oarculionida, Sic The 
Btructare, however, of some of them seemed to have more af&ni^ with 
certain modern Australian forms. This, however, rests on a mere basy 
resemblance, insufficient to warrant reliable deductions. The arririls of 
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species tznm Chins, Hongkong, Singapore, Java, &o., hare been few of 
l&te jears, and the deicriptiona of new epecies atili fewer, being limited to 
a, few isolated spocies, described for their beantj, aoch aa Carabut Fidv^ 
ciarus, Carabas Cdestis, tat., and a few PhTlophaga, oraasionallr deeoribed 
bj Mr Balj. 

M. Motschoolsk/, however, has given ua the descriptiona of a number 
of sj>ecieB picked up at the mouth of the Amoor and in Japan by M, Oai- 
kevitch, probably the same penon who 1 eee announced in the papers at 
RiUBian Consul-geDeral, under the name of Gorkwitch, who accompanied 
the Russian admirsl, Pontiatine, aa naturalist, in his visit to Japan, when 
the treatj with that kingdom was entered into. M. Gasksvitch was 
wrecked in the RuMian frigate Diana, in consequence of a terrible earth- 
qaake, and kindlj treated bj the Japanese, who snbsisted the shipwreoked 
crew. Thereafter, in an attempt to rejoin the Admiral in a Rossian 
ship, he was captured b; the British, and hit scientific career in theee 
seas closed for the time bj hia having been sent home to be adjudged upon 
in this countTj ; where he no sooner arrived than he was at once ordered 
to bo set at libertj. He does not seem to have liked his captivity at all, 
and I am sure men of science in this country will like it as Uttle. How 
anj captain ooold have conceived it consistent with bis dutj to arrest a 
scientific man in hia career of usefulness, under anj circumstances, seems 
difiioalt to understand ; but there are always two sides to a story — and 
audi alteram paritm is a rule never deviated from witbout subsequent 
unpleasant reflections. If he has now returned to till the important part 
of Consul-general, we may eipect to reap a good harvest of Coleoptera 
through his friend Count Hutsvhoulsky. 

From the loss of his collections, sustained by M. Gaakevitch, the report 
and descriptions of the Japan and Amoor species are very meagre, chiefly 
Lepidoptera. Of the Coleoptera brought by him, M. Motachoulsky re- 
marks that they offered little resemblance to our European species, and 
that there were only found three which appear identical with tliose of the 
west, Anomala oMonga, Anobium paniceuai, and Coccinella impustulaCa. 
All the rest belonged to the type of China and the Philippine Isles. 

If we have drawn little from the north of these seas uf late years, the 
sooth has amply atoned for it ; Mr Wallace having sent from Celebs, 
Aru, &c, a great variety of most beautiful and striking new species. 
These, for the most part, yet remain to be described ; only a few of their 
favourite group, the Longicornes. having been described by Mr Pascoe 
iu the Traniattiona of the Entomological Society of London ; and by 
Mr Adam White, in the Proceedings of the Zoological Society of Lon- 
don. I hope we shall have many more of these species described by these 
gentlemen. The product of their pen is always clear and worknumlike. 
What they do they do well, and I wish we had more of it 

There has been an intermission to the rapidity with which the entomo- . 
logy of Auslialia and New Zealand was becoming known. Dr Balv's 
monograph of the gtngs Auslralica (the equivalent of our ChryiomeliJce) 
is, I Slink, the last connected description of species from that quarter. 
There is, however, a great mass of unappropriated material collected, and 
it la to b« hoped that ere long some labourer may arise willing to cultivate 
the fields now lying vacant 

Passing on to South America, there is no work of any moment to record. 
Little groups of speoiea, and some isolate descriptions, are all that I 
have to notice. One of the most interesting of these is the Agrittm 
faUaciomm of Chev. (aiao described by M. Motechoulsky, under the 
name of PinochUe c(eno»a). It is found at the Straits of Magellan, 
comes next to the Manticora of the Capo, and forms the transition 
betteen them and the Omu» of the Rocky Mountains. It thus possesses 
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s similar interest to the Eucranid of the deserts north of Pat&gonio, 
which represent the Ateuchi of Africa. 

A curioas genus, possesung the uniqae cbarader of being TiTiparoni, 
hu been described bj M. Schiodte u found in Brazil ; and a good mtitj 
of the new species brought to this country by M. Chabrillftc have been 
described by t^'airmaire and others in the Transaclioni of the Entojnc^o- 
gical Society of France, The contributions to the entomology of the 
Andes, in the neighboorhood of Quito, tent to this cooutry by our corre- 
spondent, Professor Jameson, have been partially recorded by Dr Baly and 
myself, and a number of small species from Panama have been described 
by Count Motschoulsky. 

Dr Leconte, a worthy son of a worthy sire, has talen entire possession 
of North America. He is the chief, indeed almost the only, entomological 
author now working in America ; but he is a host in himself. He has 
reviewed most of the difficult families in the United States ; his reTisions, 
in fact, being singularly able monographs, evolving the most original 
views. He has thus gone over the CicindeiidtE, UarabicUx, including 
several of the Amarte, the Bemhidia, the Bydroeantharidce, the Palpi- 
coniet, the Bnprestidce, the EUiterid<e, the Lamellicornes, and the Xon- 

?ici>mM of North America. He has, along with Dr Harris and Melsheimer, 
rought oat the catalogue of species of Coleoptera in the United States, 
and has lent his hand in every quarter of the States to the advancement 
[Milogical knowledge. I am here restricted to speaking of his doings 



n relation to the Coleoptera ; but, were the time fitting, 1 might enlarge 
in his services in re^rd to almost every class of animals, from the Verte- 
bratA downwards. In the Coleoptera, at an early period, we have from 



his pen descriptions of numerous species from California ; we have de- 
scriptions of species from Texas ; we have descriptions of species fWim 
Lake Superior— part of the report by Agsssiz on that dietrict ; we have 
descriptions of species collected during the expedition sent to report upon 
the routes proposed for the railway across the Isthmus of Panama — all the 
product of his own collections, for his labours as a field entomologist have 
not been less than his talents and acumen as a closet naturalist. All this 
work has been done within the last few years, and it is stil! going on. 
Descriptions of new species from Kansas are in the press ; and descrip- 
tions of new species from California will soon follow. We may hail Dr 
Leconte as one of the first living entomologists ; and when we remember 
how scant a sympathy (comparatively only, of course, I mean) he baa in 
his own country, the homage we pay him will only be the more hearty. 
Thanks to the Smithsonian Institution, we shall have mostof Dr Leconte's 
works in our library. 

A portion of North America, possessing special interest frara its resem' 
blance to a part of the opposite continent of Asia, I mean the Salt Lake 
region as compared with the Caspian district, has lately been somewhat 
opened. M. Lorquin, an able French entomologist, has made collections 
in that district, and they have reached Paris, and are in the hands of M. 
Boisduval, the lepidopterist. It is the Lepidoptera to which he chiefly 
restricts himself, and it isato them he specially refers in a notice of the 
collection given by him to the Entomological Society of France, He 
says, " Among these insects, many, although specifically new, have the 
aspect of those of the mountains of Europe, and especially of Siberia, 
several even ore identical with some of our species." 

Dr Aaa Fitch, chiefly known as a zealous hemiplerist has lately brought 
out, under the auspices of the State Government of Pennsylvania, a work. 
on the noxious insects of that State ; among which the habita of some 
Coleoptera are described. The caie, accuracy, and perseverance shown 
in this wort are very remarkable. 

D.D.t.zea by Google 
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Such is a hostj, and, I &m af»id, imperfect account of what baa been 
doing in the aoience of Entomology (department Coleoptera) for tlie last 
tliree years. For its imperfections I now crave jour Sipology ; but, im- 
perfect as it is, I tliink tbe impression which it must leave upon our minds 
IS one of awe and amazement at the inexhaustible prolificneas of Nature, 
and somethiug also of admiration for the courage with which puny Man 
has set bimeeXf to the apparently interminable task of deciphering and 
recording aoch a towering pile of indigest materials. 

3. BepOTt of the Committee on Marine Zoology. Bj Geobqe Looak, Esq., 

Convener. 

4. A Specimen of the Canada Goose (Anser Canadensis) found in 

Duddingaton Loch, was exhibited by R F. XiOoiti, Esq. 



Tbe foUowing Communications were read ; — 

1. On tlie Remodvetifm of a Medusa, belonging to the gemit Lizzia. Br 
Professor Edwakd Clafasede, Geneva. Communicated by Dc T. 
Stbbthill Wkisht. 

M. Claparede stated that he had captared, in September last, in Lam- 
lash Bay, a number of floating eggs. On eiamining these eggs ho foond 
in each a true medusa, with four radiating gastrovascnlar canals, and 
eight tentacles — four short and four long, the long ones oorreaponding to 
the radiating canals. A careful search waa rewarded by the discovery 
of the animal which had produced these egga, a twelve tentacled medusa 
of the genus hizxie,; the bulbs, which in the embryo gave rise to the 
longer tentacles, being in the adult each famished with two of these ap- 
pendl^^s. The peduncle was laden with eggs ; of these eggs some ex- 
hibited a germinal vesicle and spot, others well-developed medusK, but in 
Done was the stage of segmentation of the yolk observed. The question 
waa, whether tbe bodies in question were eggs or buds ? It was true that 
no males of this form of Lizzia were found. But the males might be 
more rare than the females, or, as Dr Strethill Wright had observed in 
one caae, might have a form different from that of tbe female. The 
structure of the bodies was that of true eggs. The canals of the meduss 
which they contained hod no communication with those of the parent, 
differing in this respect from the canala of the budding medusas of 
Sarsia. The buds ot Sartia, moreover, did not exhibit the germinal 
vesicle and spot. The author stated that the reproduction of medusic, 
without the occurrence of a fixed hydroid stage, had been observed by 
GegenbauF and Krohn, but in these cases the embroyos had to undergo 
important alterations in form before presenting the characters of the 
parent. M. Claparede considered it possible that reproduction in Lizzia 
might alao take place with the intervention of the planuloid and hydroid 

StS^B. 

2. Ifote on an Inatantaneowa Method of ^finding Objectt under High 

Microscopic Powr^. By T. STftBtHiLL Weight, M.D. 

3. RemaTkt on the Musculus Kersto Cricoideus, a Muiele of the Human 

Larynx. By Wiu-iau Toenes, M.B. 

4. Notice of Ike Capture of an enormoug Cycloid Fish in the Bay of San 

Francisco, By Andrew MirBHiY, Esq. 
This was a notice of an enormous fish taken at Son Francisco. It was 
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360 poundH ill weight, between leTeu and eight feet in iengtb, and 5 feet 
S inches in eirth round the bodj. It was Bupposed hy its captors, who 
were probaM; New Yorkera, to be a giant specimen of the sea basse, or 
black baste, which is common on the east coast of America, especiallj 
about New York ; but a scale of the fish , which had been sent home b; 
Mr William Mnrraj of San Francisco, showed that it wae not a basse at 
all, nor ajxj of the peTch family. The scale was cycloid, not ctenoid, and 
the fish was more luel; to have belonged to the sea-bream tribe of carps 
than to the tea basse. No fish of that magnitude ttelonging to these 
tribes seems hitherto to hare been recorded. 

5. Dt John Alex. Smith exhibited a speeiitKn cf Block's Top-ktiot (T), 

(Pleuronectes punctatus, Bloch), taken near North Bemick ; and of a 

Pipe-/i»h (Syngnathas lequoreus, Yar.), tte. dc. 

The specimen of this small flat fish of the genus Rhombus of Yarrell 
was sent to Edinburgh by Sir Hugh Dalrymple. It was taken in the be- 
^nning of August last, near North Berwick. There were two ^pecies of 
this genus described as closely Tesembling one another, — the Shomtmt 
hirtug, or Muller's Top-knot (Yarrell) ; and the B. punctatus, or Bloch's 
Topknot (Yarrell). But, unfortunately, the flas of this fish not being per- 
fect made it difficult to decide to which of these so-cailed species it belonged. 
The upper surface, the left, and brown-coloured side of the fish was very 
rough, and the under surface was white, and also rough, though in a less 
degree, with the esception of the underside of the head, which was smooth. 
Muller's Top-knot was desetibed as being perfectly smooth on the nnder 
Burlace, whereas Bloch's fisb was rough ; it this was a correct diEtinction, 
it would identify the specimen as being not Muller's but Bloch's Top-lmot, 
which, as far as he was aware, bad not before been observed in our 
neighbouring seas. Muller's fish was also rare ; but specimens had been 
obtained at distant intervals in tbe Firth, especially towards its moath. 
This fish measured about eight and a half inches long, by about five 
inches across, including the fins. Dr Smith also exhibited a specimen oT 
a Pipe-fish, Sifngnathus or Nerophia cequortus (Kaup), meaanring twenty 
inches in length. It was taken among the long weed on the coast of tbe 
Isle of May about three weeks ago. The dorsal fin, the only fin this 
species has, was about two and a oalf inches in length, and terminated 
nearly in the middle of the length of the fiah, the Tent being in a line 
with tbe beginning of tbe last fourth of the fin. It is of rare occur- 
rence in our seas. Dr Pamell says, " this fish was first recorded as British 
by Sir R, Sibbald in 1685, who obtained a specimen in the Firth of Forth. 
No other instance of its occurrence in that locality has since been noticed. 
It is one of the rarest of our British fishes." He was indebted for the fish 
to Mr John Anderson of the Boyal Emporium, George Street; and he 
had the pleasure of presenting it to the Museum of the llni vers ity. 

Dr Smith stated that Messrs John Dickson & Son, gunmakers, Prince's 
Street, had sent for exhibition two specimens of the stoat or ermine 
{Muitda ermin«a, Lin.). They were.both nearl;y pure white, the |>oint 
of the tail black ; showing the severity of this winter. One was killed 
as early as the 27th of October, but the other not till the beginning of 
January. He also exhibited a male and female ruff [Tringa, pagnax), 
shot in the neighbourhood of Camwath in tbe beginning of Septentber ; 
and a young male shoveller (Anas clupeata), shot near Aberdour in the 
end of December. The keeper who killed it had never seen the bird be- 
fore, MacgiUivray, in his " British Birds," mentions that " in Scotland 
no authentic Lnslance of its occurrence, at any season, has come to mj 
knowledge." It has, however, been observed once or twice since his tune. 
Dr Smi^ also exhibited two ducks, one killed in November last, on the 
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coast of MuU, the other near PrestonpouB, «ome weeks ago. Their un- 
usaal appearance had attracted attention, and gave rise to some ootres- 
pondencein "The Field," one of the London sporting newrpapers. Tbe 
birds, Dr Smith said, were undoubtedly young females of the black ecoter 
iOidemia nigra, Flem.), the least common of onr two scoters ; and, in 
this immature plumage, rather a puzzling bird to a young naturalist. 
Their general plumage was of a duaky brown, the top of the head flora 
base of bill and along hack of neck brownish black; sides of head below 
eye, of throat, and neck, grayish white ; tbe abdomen of a duU grayish 
brown, the brown feathers being edged with white ; under tail coverU 
dark brown, no enlargement on bill, which, as well as the feet, was of a 
dusky brown colour. In one of tbe birds the bill was of a lighter colour 
at the nostrils. One of these birds was sent by Mr Sanderson, birdetuffer, 
and the other bj Mr Small, birdstufier, George Street. Through the 
kindness of Professor Allinan, he was able to exhibit another immature 

S>ecimen of this bird from the valuable coUeotion in the Museum of the 
nlTersi^. The occasional appearance of Oidemia nigra in this im- 
mature plumage hae led, it is belieTed by naturalists, to the introduction, 
by mistake, of the Oidemia tencocephata, Steph., among the list of 
British birds. Jonyns says, there is no good authority for considering the 

0. Uucocephala as British. It is a bird of eastern Europe. 

February 1860.— T. Stxethill Wkioht, M.D., President, in the chair. 
Tbe following communications were read : — 

1 . Notice of variov^ Oateological Remains found in a Picl'a Houu in 
the Itland of Harris. By James M'BiiH, M.D., R.N., (Tbe speci- 
mens were exhibited.) 

Dr M'Baim said, that the fhigments of bone which he exhibited were 
brought fiom the Island of Harris, by Captain Thomas, of Her Msjesty's 
surveying vessel Woodlark. They were found duringlast summer inoue of 
those interesting buildings, commonly called "PicU' Houses," nbich was 
opened at a place named Nisibost, in the Island of Harris, for the pnrpjso 
of extending former observations made by Captun Thomas upon these 
ancient structures. The fragments of bone had been put into the hands 
of Dr M'Bain, in order to determine to what species of animals tiiey 
belonged. And as there is historical evidence that tbe antiquity of 
" Picts' Houbcb" extends at least beyond a thousand years, he thought the 
remains of animals preserved in these buildings worthy of being consi- 
dered zoologically in reference to tbe extinction or extirpation of species. 
An anatomical description of the bone fragmenla, fifteen in number, waa 
given. They belonged to the following species of animals : — The dog, 
Qie common seal ; the red deer (part of the antlers of which had been cut 
and fashioned by a sharp instrument) ; the " Bos longifrons," character* 
ised by the form of the cancellous horn-core, which formed one of the 
specimens ; the sheep, of small size ; and the right middle metacarpal or 
cannon bone of a small horse, rather larger than that in the skeleton of a 
Shetland pony in the Barclaian Museum of tbe Royal College of Surgeons 
of Edinburgh. 

2. On the Strwetwre of Pearl. By Al£x. Bbtson, Esq. (Numerous 

illustrative specimens were exhibited.) 
The author commenced by statbg that the first mention of pearls being 
used as ornaments by mankind was found in the ancient writings of the 
Chinese. So early as twenty-two and a half centuries before the Chris- 
tian era pearls are enumerated as tribute or tax. In tbe Kb — ya, a 
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dictionarj compiled one thoQuuid yean before ChriBt, pearls are men- 
tioned AinoDg the mmt precioDB products of tlie empire. Grill, a Swede, 
long resident in China, was the first who published sn account of the 



Chinese method of forming artificial pearls. This interesting paper la 

Suhlisbed in the Transactions of the Royal Stredtsh Academy for 1""" 
[e says — Wlien the shells (the Unio piicatits) rise to the snrface o: 



water to bud themselves, they open their valves. The diioese, watching 
their opportunity, insert between the mantle and the shell a string of 
coarse, lU-oolonTed pearls, placed at intervals on a cord or wire. When 
these are inserted, the shells sink to the bottom of the pond, where they 
are allowed to remain for one year, when they are fished up and opened; 
the coarse rough pearls are now found coated with a fine covering of 
nacre. In the joss sbells are placed clay images of Buddha, which, when 
sufficiently covered with nacre, are skilfully sawn out hy the Chinese, and 
worn and worshipped hy them as the emblem of the creative power. Lin- 
neuB, probably unaware of what had been done in China so many hundred 
years before our era, endeavoured to produce artificial pearls by piercing 
the nacreous shells from without, and inserting foreign bodies ; but his 
success was not so great as his patron. King Frederick Adolphus, had anti- 
cipated. So sanguine was his Swedish Majesty that that discovery would 
enrich his country and decorate his court, that he conferred a pensian 
and a patent of nobility on the great naturalist. Had this honour been 
conferred on Linneus for his " Systema Naturte," the monarch would 
have been more honoured, and the conferred title of Von Linni perhaps 
respected by posterity. Unfortunately for the monarch , his empty title 
is forgotten, and Lianeus, not Van LinnS, remembered with veneration 
by all true lovers of nature. Mr firyson remarked that, though the 
rrench are now by far the most successful producers of artificial pearls, 
he had failed to obtain the elighteet hint of the method employed, no paper 
havingappeared, aafaraahe was aware, on the subject. The only notice of 
the formation of the cogues de perUs of the French which he had obtained 
was by Von Siebald, who has given, in his " Zeitschrift fiir Wiasenschafl- 
liche Zoologie," a description of the process. It diSers very little from 
that followed by the Chmese. A piece of nacre is sawn Irom a shell 
of the required form, and placed between the mantle and the shell of a. 
nacre-producing mollusc; when sufficiently coated, it is filled with mastic, 
and a small plate of mother-of-pearl placed at the back. In r^ard 
to British pearls, the author statel that the first notice of the gem was 
by Tacitus in his '^Lifeof Agricola;" and that the pearls were the pro- 
duct of the tresh-water mussel of our rivers (Unio manfaritafera), was 
evident from the description, that they were " not very orient, but pale 
and wan." To the theory advanced by Arnoldi in 1696, anew by Sir 
Everard Home in 1S18, and also by Kellart in 1858, that pearls, or 
rather their nuclei, were due to the sterile ova of the molluscs which pro- 
duced them, the author gave hie decided opposition, as, from all the facts 
which he had observed, pearls were entirely due to a secretion from the 
mantle of the animal. To illustrate the sbiicture of pearls, Mr Bryson 
exhibited a large series of sections which he had prepared, and by which 
he showed that by the microscope he could at once determine what shell 
had produced them. He also explained the rationale of the irridoscence 
of mother-of-pearl, — a discovery due to Sir David Brewster, who proved 
that it was due to the diffraction of the rays of light, caused by the out- 
cropping edges of the lamina, and in some cases to the minute plication of a 
single lamina. This phenomenon was- also shown by Barton's patent 
buttons, where the irridesoence w.is produced by thousands of minute 
lines, so near each other as lo require a high magnifying power to resolve 
them. By taking an impression with black wax under considerable 
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pressure, the author iacc«eded in obttuning tbe tame irrideBoence &■ exhi- 
bited by the button itself. This esperiment Sir David Brewster had tried 
with Bacceas in 1813, bj taUn^ an impreBiion in wax from a mother-of- 
-learl button, and b; which he demonstrated the cause of the phenomenon. 
The eommerciaJ value of pearls, the author stated, waa still aa high as in 
the days of Cleopatra. A good Scotch pearl, with fino lustre, of the size 
of a pea, fetches from L.3 to L.4. The famous wager between Antony 
and Cleopatra gives ua an insight into the valne of peaTls. The two 
pearls which that loxarious Qaeen resolved to dieolve in vinegar, and 
serve up at the costly banquet, were valued at ten million of sesterces, 
about L. 76,000 sterling. The pearl in the possession of Mr Hope, M.P., 
the largest of modem times, is not worth a fourth of that sma. The 
veight of this pearl is 3 oz. ; it is 4 J inches in circumference, and 2 inches 
in length. Notwithstanding the great value of tbe pearls, the shells 
of the animals yield now a far more profitable return than the jewels. 
In 1856, tbe total value of the pearls imported into this counU'y was 
L. 56, 162, whereas the imports of 2102 tons of mother-of-pearl shells were 
valued at L.76,.^44. Mr Bryson suggested that trials should be made to 
produce artificial pearls Irom the Iiidina, a nacreous shell, having a much 
higher lustre than any hitherto found. It inhabits the Nile and Senegal 



3. JTotMo/rte CAo«i)Aor Beti-ic^ed Crow (Fregilusgraculua); onlhe 
Migration of the Swifl (Cypselus apus, Flem.); ami on thi Effects of the 
teuere Gale on the 9(A September last. By the Rov. Thomas B. Bell, 
Leswalt, Wigtonshire. Communicated in a letter to Dr J. A. Smith. 

Mr Bell, in his communication, says, — " This bird is common all along 
our rocky shores, building on cliffs and in caves along with his mischiev- 
ous companion the jackdaw, and sometimes in the same cave with the 
rock pigeon. He annoys the farmers by digging up the sprouting wheat, 
and tearing up the roofs of their stacks, lie is not by half so wary as 
either the rook or jackdaw, and, consequently, falls a frequent victim to 
the herd-boy's gun. He is a pretty bird, very easily domesticated, but 
void of genius. lie does not care to congregate, is not clamorous, and 
never goes fiir inland — perhaps not above a mile ; but he ahifta his roost- 
ing quarters frequently from one cave or rock to another, probably just 
because the wind shitts. — On the 10th of July last, 1 observed a migration 
of several hundreds of the common swift. 1 knew that these birds, 
breeding only once in tbe season, were the first of the swallow tribe to 
leave our shores,butlhadnoideatbatthey left us so early. These are the 
first J have seen here during a residence of nearly nineteen years. Per- 
hapa 1 may mention the particulars of this flitting in as few words as 
possible. lat. The weather waa very warm and still, with a few fleecy 
clouds overhead. The hour waa between five and sir in the afternoon. 
2d, The direction from which they came waa N.W., as I thought — probably 
from Ayrshire. They passed over me as I stood on the shore, at a spot 
about five miles north of Portpatrick, and, holding on their way, I judged 
that they would reach the Irish coast somewhere about Fortaierry. 3d, 
Their flight was direct, and steady, and quiet — no wheeling nor screaming, 
■nch as Siey practise when feeding or sporting round some old grey tower. 
They seemed to have important business on hand, and went about it in 
a businesslike way. The level of their course was not high. They 
swept over the cliffs, which are not over 150 feet, and seemed to retain 
the same level, as far as I could see them crossing the Channel, 1 should 
guess the height at about 250 feet, or even less." Mr Bell then deBcribca 
their order of flight, 'and says, — He estimated their number at nearly 
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1000. — "On Friday, the 9th September, we had," he continueB, ''our 
firtt eqninoctial gale. It lasted for about a week. On the 10th I picked 
up (at the place where I had seen the swifte in July) a stormy petrel, the 
Proedlaria pdngica of the Atlantic. These birds were frequently seen 
off our ghoree in former times ; but now they seem to keep outside of the 
Mali of Cantyre. Whether an increase of steam navigation has driven 
tbem from the Firth of Clyde to the open ocean , I cannot say. The same 
gale cast ashore a vast number of mednsie ; each tide left a belt of them, 
ten or twelve feet wide, all along the beach. The meet remarkable re- 
sult of the gale, however, was the dostruction of many thousands of the 
short-winged sea fowls. From Corsewall Point to the Mull of Galloway, 
all round the shores of the Bay of Luce and of Loch Ryan, razor-bills 
and guillemots were lying in heaps. I did not observe any other species. 
Want of food for several days, combined with the exhaustion induced by 
strtiggling so long against a head sea, seems sufficiently to aooonnt for the 
prodigious mortality among them. This is confirmed by the fact that no 
gulls nor gannets perished. The former easily obtained shelter and food 
on shore, while the latter, with their tremendous power of flight, escaped 
to sheltered bays and coasts." 

4. (I.) Notice of a Iftie Leaf Insect. By Andrew Mdb&at, Esq, 
Mr Mubrat exhibited a beautiM photograph of the underside of a 
butterfly, in every respect exactly li^e a dead lesf. He had received it 
from Dr William Traill, H.G.LC., presently stationed at Kusselcondah 
in the Madras Presidency. Dr Traill, in transmitting the pbotograpli, 
writes : — " I wished to have sent yon a curious insect, brought to me as a 
leaf insect. In Singapore and the Straits, where a variety of these 
singular forms are iound, thej are all allied to the Orthoptera, or the 
genera Mantis, Etnjmsa, Pkatma, &c. I am a good deal accastomed to 
their various firms, but on this ocrasion 1 was completely taken in, and 
antil the animal moved, I thought it a dead leaf. To my surprise, I 
found it to be a butterfly 1 When at rest, its two anterior wings (which 
are slightly falcate at the tip) were pushed forward in front of its head, 
so that a central line on them exactly met a similar central line on tbe 
posterior wings, so as to simulate the mid rib of a leaf. The four winin 
so disposed presented the most exquisite reeemblsnce to an autumnal leaf; 
and even the veining is represented with wonderful fidelity, especially if the 
animal is held two or three feet from tbe eye of the spectator. A remorse- 
less rat one night carried off the insect, along with the pin on which it 
was impalod ; but I bad a few days before got a photograph of it made, 
which I DOW send you. It is, however, very far nt>m giving a just idea 
of the original. The upper side of the wings were most brilliantly 
coloured, but I do not remember exactly what colours." 0£ course, these 
brilliant colours will only be seen when the insect is in motion; when at 
rest, and more exposed to danger, the folding back of the wings conceals 
them, and shows only this extraordinary resemblance to a leaf. The re- 
semblance is every whit as great as that exhibited by the leaf insect 
proper (PhyUiuni), only being that of a dead leaf instead of a green one. 
The insect appears to be undescribed, and, from its powers of concealment, 
is no doubt rarely captured. Most butterflies have lines on the anterior 
and posterior wings, often both above and,beIow,'_which liecome continuous 
when placed in juxtaposition ; and there are several exotic species which 
have a line simUar to the mid-rib of a leaf figured upon the under side 
of the wings ; but none hitherto described at all approach the present in 
its close resemblance to a leaf, both in shape, veining, and shading. It is 
liniHissible, from merely a photograph of its underside, to determine its 
genus ; but from its falcate anterior and single-tailed posterior wings, it 
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e group of the Nymphalidw as Amaihiuia 

(2.) Dtseription of Nea Sertalarida, from the coast of California. By 
AMD&an MrBSAT, Esq. 
This paper coneieted of a scientific deecription of certain new epeciei of 
SertviUmdm from the Baj of San Francisco. The chief point of interest 
in it waa the close resemblance which the; bore to the species of Serttt- 
laridce found on the ooaats of Britain. 

(3.) Notiee of a New Species of Chameleon. By Mr Murbat. 
This is a cariouslj-fDrined species of chameleon, brought from the in- 
teriorof the Old Calabar district of West Africa, by one of the natives, to 
the Rev. Mr fiaillie, by whom it was presented to Mr Murray. It is 
charaoterised by three salient homy processes on the head. Many lizards 
have singular spiny projections on aU parts of tha body.; but this very 
well marked species has not been hitherto recorded. In allusion to the 
prongs on the bead, Mr Murray named it Chameleon tricornU. 

5. Dr Smith eihibifed a Ballan Wrasse (Labru» hergylta), oanght in 
October last in Loch Fjne. It was sent by Captain J. H. P. Orde, of 
Eilmory, Lochgilphead, Argyllshire. 

6. Dr Sui¥B also exhibited a specimen of a female Gadwall duck, 
Quertiuedida strtpera, one of our very rare winter visitors. It was shot 
near Cromarty in tbe end of Jannary, and was kindly sent to Dr Smith, 
by Mr Muirhead, Queen Street, He referred to the great abundance of 
the Brambling, FringiUa monlifringUla, and of the Siskin, F. spinus, 
during the severe weather of this winter : and also to the multitudes of 
wood pigeons, Colamba palumbus, which, from stress of weather and 
starvation, had been driven from the more open, and wooded districts to 
the neighbourhood of our gardens and towns, and had eaten up, with the 
exception ofthe leek, all kinds of garden produce. 

March 1860. — Alesandkb BavsoN, Esq., President, in the chair. 

The following commnnioations were read : — 

1. Obiervaiions on the ificroieopie Structure of the Human Fancrtat. 
By Wiu-iAM TuaNEB, M.B,, Demonstrator of Anatomy in the Univer- 
sity. 

2. IfoHct ofBeplalia» FotatU, MorayifUre, By William Rhihd, Esq. 
The specimens which Mr Ehind exhibited of reptilian remains from tbe 

sandstone ofMoTsy, were contributed by Patrick Buff, Ea>^. It is now 
abont a qoarter of a century since the late lamented Freeident of this 
Society, Professor Fleming, first detected an oi^anism in the Old Red 
Sandstone of Scotland. It was but a minute fragment of a fish scale, yet 
a had the effect of awakening an interest for, and stimulating a research 
int«, those beds of sandstone which skirt almost the whole of the Scottish 
shores to Hie north of the Firth of Forth, and which hitherto had been 
looked upon as destitute of organic remains. A few years after this dis- 
covery, Mr Buff began his researches in Moraysbire, with an enthusiasm 
and perseverance which have seldom 'been equalled. He soon found that 
the sandstones of Moray teemed with organic remains. From that period 
ha has formed the nucleus round which the researches of other scientific 
men and the casual discoveries of the workmen in the various quarries 
bave centred, so that a most Taried and interesting assortment of epenmens 
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have been ■oeniDulated. A* long u the orKaaiBins broaglit to light par- 
took of the character, or were rapposed to do to, of fiahee, no doubts re- 
mained that the sandstonea of Moraj, under the Beveral modifications of 
eolour and potltion, 'belonged to the Devonian era ; but subaeqaentlf, wh«i 
organiimi of a higher order made their appearance, assuming the distinct 
formi of reptiles of Tarions families and sizes, a doubt began to arise 
whether the fish-bearing and the reptile -producing strata belonged to the 
■ame series. This qutttio vexata still prevails ; and Mr Rhind, asenmiog 
that the decision is still left open, proceeded to exhibit bj a section the 
relative positions of the sandstone beds, in so far as these are open to 
inspection. The general conformity of the lowest red, the greyish, and 
the jellow sandstones, — the paralleliBm of the dip of these three beds 
of strata, and the superposition of a band of limest«ne or comttone eom- 
meneing south of £lgin, and seen with more or less interruption at Links- 
field, Spynie, and Stotfield, capping and inolosiog the whole series, were 
Kintea out ; while the absence of scales of the distinctive fishes of the 
irouian era in the particular loealities where the leptilian remains have 
been diseovered was also mentioned, — an absence which probably may 
arise from as yet defective search, oonaidering that the accidental disinter- 
ment of the reptiles has occurred within the short space of a few years, 
and that another few years may either add the discovery of £sh scales, 
or, if not found, afford a somewhat negative proof of the non-identity of 
the yellow sandstones with the Devonian. It was also suggested that the 
appearanoe of the vast masses of compact sandstone forming the hills 
v^ich traverse the lower region of Moray from west to east, indicated a 

Srocess of accumulation by drifting, rather than that slow and regular 
eposition which is indicated in the lower red sandstone beds, where COC' 
glomerate, shale, and fine-grained sandstones are alternately super- 
imposed, — a condition always fovoorable to the existence of organic 
remains either of plants or animals ; while the drifting process, which 
carried the land reptiles into the sea, was unfavourable to the preservation 
of fishes. Lastly, allusion was made to the recent disoovenes of vege- 
table remains of Lepidodendrons, Lytopodiums. and others analogous to 
those of the coal strata in the true Devonian sandstone! of Canada, by Mr 
Dawson, and of similar fossil plants found in the Caithness slates, by Mr 
Salter,---all indicative of dry land , and the progress of organic life during 
the period of the Devonian Sea. 

•I of Old Calabar. By Andbew 



4. On the Chalk FJintt of the Island of Stroma, and Vicinity of John 
o'Oroat't, in the County ofCailhnesi, By Cbaai-bb W. Peach, Esq., 
Wick. 

I had to go to the Island of Stroma, and when walking across the north 
end of it, I was somewhat surprised to find chalk flints in some abundance 
on the surface. This part oi the island is stripped of its turfy covering, 
consequently favourable for observation ; and wherever 1 went, even on 
the ploughed land, and where not too much covered with vegetation, I 
met with them. The flints vair In size from that of a boy's marble to 
eight or ten inches square, and are generally of a light colour. Some 
contain sponges ; in most of them spiculsi may be seen in the thin 
splinters whidi I chipped off, and in one piece those hollow and radiated 
forms with the small ball-like masses pecbliar to the genus Cfeodia ; all 
beautiful objects for the microscope. A large one of several pounds 
weight contained pieces of shells, a fragment of an £cM'nut, and spieiibB 
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of aponge. They are ilislitlj water-worn ; many coTeredwitli lidient. 
With them are blocks of granite and gneiu, loiiie of Lu^ size, with 
smaller piecea of hornblende, reddiali conglomerate, and qoartx. 

(2.) Note of the Onaphie tnbicol^/outMi near JTiefc. By C. W. P»iCH, £■%. 



1. On «oni« Obscure Markingt upon on Old Red SamdtUme Slab at MiU 

of Aih, near Dunblane. By the Rev. Robbbt Uchtbb, late of 
Nagpore. 

2. Notiee» of Vanow Omithie Fragmmttt of Fotgil Bone* from Nete 

Ztaland. By J*idb M'Baw, M.D., R.N. 
The bones were found in a, limestone mtb in the northern UUnd of 
New Zetland, and sent home by Dr A. 8. Thomson of tbe fiSth regiment. 
The sknll was unknown to Dr Thomson, and differed &om all the moa's 
akalls that he bad seen ; at tbe same time, he thinks it belongs to the Oenu* 
Dinornit, The large bones were nine in number, consisting of the 
greater portion of a croniam, one cerrical, one dorsal, and nine ancbjiosed 
aaeral vertebne, a part of a rib, on angual, and a corresponding penulti< 
mat« phalanx, a large elongated bone, which he assumed to be a scapula, 
and an interesting little oval bone, doubtless a tracheal ring- The bonee 
were of a yellowish cream colour, light and spongy from the lost of animal 
matter, but all in good stalo of preservation. There were none of the 
mandibular or facial bones attached to the cranium, a jpart of the pre- 
sphenoid, and the whole of the postorbital process of Uie nrootal bone were 
broken off, and there was likewise a slight exfoliation at the auprooccipital 
and paroccipital ridges, exposing the remarkably cancellouB structure of 
the cranium. In the description of the skull from Rotomarrama, Dr 
M'Bain adopted the oomparisons made by Professor Owen on tbe skull of 
Palapteryx geranoidet. There is a mutilated cranium of a Falapteryx, 
which was sent to Professor Owen by theR«v. W. Cotton, from the north 
island of New ZeaUnd, described and figured in the third volume of the 
Transactions of the Zoological Society, p. 360 (plate 55, iigs. 4 and£), 
without any specific name assigned to it, which is closely aJUed to, if it 
be not identical with, the Rotomarrama cranium. It is said to be " equal 
in size \a that of Dinorm'e easuarinKs ; and from the presence of the left 
postorbital process, to furnish another mark of difference from the cranial 
structure of Dtnomu proper, namely, the non-union of the postfrontol 
with the mottoid." 

3. Notice of the Angwintibo of Old Ctdabar: an animal htionging 

apparently to the Ctenue Perodiclicua of Bejmtt. By Johh Albx- 

AHDiB Smith, M.D, 
The animal was received some lime ago from the Rev. Alexander Robb, 
one of the United Presbyterian missionaries at Old Calabar. Or Smith 
read tbe following extract from a letter, dated Old Calabar, 1st December 
1859 : — " I was at Creek Town yesterday, and received fVom ' King Byo 
Honesty ' a small bush animal. It seems to be a lori, or Stenops tardi- 

Ciat. The Calabar people call it AngwdMAo. It lives in trees ; but, 
g nocturnal, the people know exceedingly little about it. The Rev. 
H. M. Waddel says that the "Jnjic4nitbou»n animal of the ^b^J^^ 
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thtt it lirei in treei, hangs on the bruLchei, uid mU fruit. It is rather 
Urger, when foil grown, thftu a l«rge cat, nith a longish anou^ aliort 
•ftn, each foot thrie long crooked toei, and claws with a thumb aimi- 
larlj flhaped, and no tail. It ii dun-coloured, and cannot walk on the 
KroDod, but when let down, crawls a little, falls oTer, and rolls itaelf up 
in s ball. It is inofPenaire." The animal belong to the Family of tbe 
Lenturt, and to the Genoa Stenopt (lUig.), or rather that division of it 
calladbjMrE. T. Bennet, the genus Perod^tcui. It Boems to differ, how- 
erer, from the onlj tpede* deteribed, tbe P. Qeo^royi (Bennet), or Stenopi 
potto the Apoto of Guinea ; tbe relative proportions of its different parts 
not agreeing with this indiridnaL So that, while in want of information, 
and being unable to procnre Tariou« worka for examination, Dr Smith 
was inclined to consider it a new ipeciei, and names it provisionallj tha 
P. Calabareruit. lU dentition ia, indtors 2 3, 2 2 : canines, 1-1, l-l ; 
niolara; 6 6, 6 6 = S6. The animal is a male, if measures 11^ inches long 
from snout to point of tail, which is only a quarter of an inch long, and 
11 hid in the long woolly-like uniform groTish brown, or dun-coloured hair 
of the bodT ; the limln are nearly equ^ in length. Tha thumb of the 
forehand has at its inner base a large rounded tuberde, and opposed to it 
is the undeveloped index finger, which projects only about one-eighth of 
an ipch, has no nail, and is supported apparently by a metacarpal bone 
only ; the other three fingers and thumb have flat, rounded nails, as well 
■I those of the hinder hand or foot, except the index finger of the latter, 
which terminates in a projecting claw. In each foot the thumb, with the 
tubercle at its base, is opposed to the rest of the fingers, forming in this 
way a powerful instrument of prehension. The tongue has the curious 
bird-like tongue below it, projecting forwards from the franum, and 
terminating in nine pointed nUments. 



The following eonununicationi were read : — 

1. On tht Silicj^ation of Organic Bodies, and onBeelaUi. By Albi. 

BavsoH, Esq. (Specimens were exhibited.) 

2. Obiervationi on British Zoophgtet. By T. Stkbtbill Wrwht, M.D. 
Tbe author stated that, in the summer of 1658, he took, by dipping, a 

creat number of medusce of the genus Thaumantius, off Grauton Pier. 
To the peduncle of one of these was attached a small actinia, about half 
an inch in length, and one-eighth of an inch in diameter. From its 
general appearance, he considered it to be a young epeciraen ot Actinia 
troglodytet, which had been seized by tbe medusa, dragged from its 
native mud, and brought captive to the surface of the water ; but it was 
unfortunately lost before he could eitamiae it carefully. In June, his 
friend, Mr Fulton of Granton Pier, brought him a number of Thauman- 
tiat, to one of which another actinia, of the same species as the one he 
had before observed, had attached itself by swallowing the peduncle of 
themedusa. The body of this actinia was of a transparent, yellowish- 
white colour, and marked by twelve paler lines, indicating the situation 
of the longitudinal septa within. The oral disc was oval, and formed by 
the basis of the tentacles and the mouth. The tentacles were twelve in 
number, of a rich umber brown colour. About one-half of each from the 
base wa* marked with five opaque pale-yellow loienges, and from thence 
to the top by four bands of the same pale-yellow colour. The brown 
matter consisted of amorphous,, pigment granules, the yellow matter of 
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Iiiglilj TefrsctiTe and ezceediogl; minute molecoles, apparentlj oalcare- 
ona. Each tentacle. was carved backwards, and TeBembled the atidomea 
of a wasp. The pigment was forced through the top of the tentacle bj 
pTeunre, indicating an opening at that part. The month, instead of being 
linear, as in the actinias, tended to assome a qnadrangnlsr, or enicial 
form, thoagh the constantlj rarying ahape of the disc rendered a descrip- 
tion of It difficult. The stomach was very peculiar, and differed from 
that of the actinias. It was a flat and obeeurelj quadrangular aao. Ite 
angles he ehoold describe aa superior, lateral, uid posterior. The supe- 
rior angle was connected to the parieies of the bod; hj four lepta, the 
lateraJ angles eaeh by one septnin, and the posterior ancle by two septa. 
These septa were continued downwards, as in the actinias, to the lower 
eitremity of the body, and had their free edges bordered by a convoluted 
cUiated band, furnished with entde, or thread-cells. The stomach and 
parietes were farther connected by four intersepta, as he should call them 
— one between each of the lateral and anterior angles of the stomach, and 
one between each of the lateraland posterior angles ; but tbese intersepta 
bore no convoluted bands. The septa probably bore ovaries, or sper- 
maries, the intersepta not, in which case the reprodnctive system of the 
animal now described agreed in simplicity with that of the polyp of the 
Alcyonidte, which bad only eight septa, each bearing ciliated bsJida. The 
upper part of each of the septa and intersepta was perforated by 
an oval opening, so as to give an uninterrupted passage beneath 
the tentacles to the circnlstion of the Ituide of the body. By tracing 
this passage in the Lucemarlas, he had come to the conclusion that 
it was the homologue of the circular c^tul of the gjmnopthalmatous V\A^^ 
mednsa. The attachments of the stomach thus resembled those of the ^ 
same organ in the other Ilelianthoid and Alcyonian polyps, but in shape 
it widely differs finm these. In ActVHa and Alcyonia the stomaoh was a \l ^.w 
flattened sac, open, and evenly truncated at its lower extremity. In the 
animal now described the lower border of the stomach curved gently 
downwards f^om the superior to the lateral angles, and from the later^ 
to the inferior angle it bent deeply and abruptly downwards, while the 
last-named angle itself was produced outwards and downwards, so as t^i 
form a beaked process, as shown in the figure before the Society, The 
thteodcella of the tentacles are eimple and unbarbed ; those of the septal 
bands furnished with a zig-zag thread, as in figure. When the animal 
was separated from the peduncle of the medusa, and placed in a dish of 
sea-water, it slowly moved from place to place by the aid of the tenacious 
palpDcils which studded the tentacles and upper part of the body, and 
alternately emptied itself like a balloon, and emptied itself by a vermi- 
cular contraction of the parietes, which commenced beneath the tentacles, 
and passed backwards. When dilated, it was seen that the animal waa 
destitute of a sucking disc, and that the posterior part of the body ter- 
minated in a fonnel-shaped depression, opening into the cavity of the 
body, and permitting ingress of water therein. During contraction, this 
funnel was everted, and became a cone, through the apei of which the 
fluid was ^ain ejected. This animal resembled the Actinia cn/san- 
nuUum of Peach, now classed by Gosse under the genns Peachia, but it 
differed from it in the markings of the tentacles, and in the absence of 
the tubercles, placed between the exterior of the bases of the tentacles. 
In the present species these tubercles are replaced by a faint tinge of 
yellowish pigment. A further examination of' the stomach of the known 
species of Peachia must determine whether the present animal belongs to 
that genus. In the meantime, the author proposes to call it Peachia 
FuUoni. 
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3. On New FMtU Form from the Old Bed Sandttone i}f ParfanAire. 
Bj D1.VIB Paqb, E«q. (SpecometiR of the fossil fieb were exhiMted.) 
Mr P»ee ti«it drew attention to Mine new fbwil foTms from the Old 

Red SuidBtoaa of Forfarahire: These fesails occur in a bed of higlilj 
fissile shale, Ijing in tfae conrBe of the Fowbnm, near the church of 
Pamell, and belong to the grey tilestones, or lowermost series of the 
syslem. They consist chieflj of fishes and crastacea — the former em- 
bracing three or four Bpecies of Diplacanthue, two of Aeanliuidea, Ckeira- 
eanthut, and several forms yet undeecribed; the latter being P(<»t^o(«», 
KurypterwM, and Kampecar*t, with detached plates, and Parka decvpient, 

4. Notice cf Snaket and Lteards received from the U. P. MUnoneiriea 

at Old Calabar, Africa. B7 Qborqe Looak, Esq., W.S. 

5. On the Nidui and Toung of Pontobdella muricata, and other Anne- 

lides. Bj Chab. William Pkacb, Esq. Wick. (With illustrative 
sketches.) 



Botanical Society of Edinburgh. 

Thurada'j,9th February ISeo. — PaorassoaBAuoiiB, V.P., in the Chair. 

The followbg conuDanications were read ; — 

1. Biographical noitce of the lale Dr Oilbert M'Nab of Jamaica. 
By Professor BALrona. 

It is onr melancholy du^ this evening to record the death of Dr 
Gilbert M'Nab, one of the Fellows of this Society. The sad event took 
place at St Ann's is the island of Jamaica on the 2lBt January last. Dr 
M'Nab was a son of the late and brother of the present superintendent 
of onr Botanic Garden. He was born in the pariah of St Cuthbert'a, 
Edinbni^h, on the 26th November 1815. After prosecuting his element- 
ary studies, he became a student in the University of Edinburgh, and 
devoted hia attention to medicine. He graduated here in 1836 along with 
122 other medical students, and he wrote a thesis " on the Botany of the 
Coast of Forfarshire." After his graduation he became an assistant in 
Dr Christison's laboratory. Here he acquitted himself to the entire 
satisfaction of the Professor ; and he became a favourite with all hia 
companions. He was fond of botany, and he prosecuted the science 
with great zeal and success. He was one of the 21 (of whom 12 remajs) 
who met on the 8th February 1836 to institute the Botanical Society ; 
and on the 27th March of that year he was enrolled as one of the original 
members. He rendered important services to the Society; andl find that 
on 13th April 1837 the thanks of the Society were given to him for ralu- 
able services and unwearied eiertions in conducting the distribtition of 
the specimens of 1836-37' Dr M'Nab made many excareions in Scot- 
land, and communicated the results of his observations as well as spccimeufl 
to the Society. His botanical tour in Forfarshire was given in his theaia. 
He visited also the county of Galloway and the Orkney and Shetland 
Islands. Among some of the rare plants collected by him and presented 
to the Society, I may mention the following ; — Arenaria norvegica, from 
Serpentine Hill, Unst, Shetland; Ceraitium latifolium, var,, from 
Shetland; Ajwga pyramidalig, Orkney; Altitim okraceum, near Mon- 
trose ; Atplenium germanicum, Dunkeld ; Cala/magroetit Epigejoi, 
Braemar ; HieraeUim umbeltatum, Clova ; Skirtanthua n^jor, Sands of 
Barry, 

D.D.t.zeabvCi00glc 
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An opporttuii^ for engaging in praotico baving opened At 6t Ann'i, 
Jamaica, ae left Bdinbnrgli on 91h Jiinuarj 1838, Before his departure 
the memberg of the Society testified their regard for him bj iiiTiting him 
toasDpperinBarTyBHotel.onSTtli December IS37 — Professor Orahun 
occupying the chair, and Professor Christison acting as croapier. Every 
one felt regret at the loss of hia valuable assistance in conducting Qm 
affairs of the Society. 

Afier being at St Ann's for some time he was called to Kingston to act 
ks assistant to Dr M'Fadyen, an eminent medical practitioner as veil as 
a good botanist. Dr M'Nab aided Dr M'Fadyen both in his practice and 
in drawing up his Flora of Jamaica, of which unfortunately only one 
Tolome has appeared. Amidst the arduous duties of practice in the warm 
climate of Jamaica, Dr M'Nah did not neglect the pursuit of botany, and 
he contributed largely to the Society's Herbarium. The plants which he 
transmitted are incorporated with the University collection, and many of 
them have been transmitted to Dr Orisebach, who is now engaged in a 
work on the West Indian flora. Dr M'Nab also contribnted lately to 
the museum at the Botanic Garden. Some of the specimens be has sent 
are very valuable and instructive. The difficulty of transmission pro- 
Tented him from forwarding many lar^ specimens of palm stems, Bk., 
which he had secured for the museum with much trouble and expense. 

In January last, he was attacked with inflammation of the kidney, ac- 
companied with a cervical abscess, which appears to have burst internally, 
and caused sudden suflfocation. His remains were interred in the chnrch 
of Ochro RoiB, St Ann's. 

A writer in a local paper, in recording his death, says : — " There are 
few men in Jamaica whose demise will cause more sincere or more general 
regret than that of Dr M'Nab, who united to eminent skill as a surgeon 
and general practitioner one of the kindest and most amiableof dispositions. 
He practiied for many years in Kingston — first, in partnership with the 
late Dr M'Fadyen, whose botanical tastes found a large svmpathy in the 
cultivated acquaintance with that charming science which l]r M'Nab had 
acquired irom his earliest associations — and subsequently on his own 
account, in the course of which he made numerous iriends, all of whom 
will deplore his early death." 

Dr M'Nab communicated a paper on the Ndumbium luteum, and lie 
was the first to introdnoe the Kfctor-fa regia into Jamaica. 

2. On the Phytolype or Archetype of the Ploieering Diviiton of ihe 

VegetahU Kingdom.. By J. Bibkbbck Nivbnb, M.D. (Lond.), Fel. 

Bot. Soc Ed. CommunLoated by Dycb Duokwobth, Esq. 

The anthor commenced by describing the theory of Morpholep as 

annonnced by Qoethe, and mentioning the principal facts upon which it 

is based. He spoke of the advance in botanical knowledge which had 

resulted from the discovery of the law of Morphology, and die obligation 

nnder which botanists Lay to the illustrious poet. Ue then alluded to the 

objections naturally felt to the theory in the form in which Goethe pro- 

Snnds it — viz., " that every part of a plant was a modification of a leaf." 
i mentioned plants which have no leaves, but consist entirely of item 
or flower, and pointed out the comparative non-importanoe of the leaves, 
whose functions were frequently performed by the stem, and on the other 
hand the essential importance of fae reproductive organs, the stamens and 
ovaries, so that it appeared unphilosophical to consider an essential oi^an 
as a mere modification of a non-essential one. A leaf also, in ordinary 
language, was well understood to mean an organ more or less green, and 
possessing other characters popularly well known ; and it seemed errone- 
«DS to tali of a part like a stamen or an ovary, both equally distinet and 
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well defined with • leaf, «« a mere modi&cation of Bueh an oi^an. He 
tlierefbre proposed to see if there were Dot Bome umpler and more ele- 
mentary tjpe upon which the various parts of a plant were constrocted ; 
and he conceived that this would probably be found in an inlemal atriM)- 

tnre, rather than in a mere external form, such aa that of » leaf. Sucb a 
tjpe the microBcope would probably have revealed to Goethe had it baen 
in commoii use in hit day, and such a type he now propoBed to bring 
before the Society. 

The most elementary form of the type waa likely to be met with in a 
aimple rather than in a complex organ ; and in searching for the sim- 
plest part in a perfect flowering plant, the so-called abortive stamens of 
the Erodium, the Sbirh'a bill, were eeleoted as being the most likely, from 
their extreme Biraplicity, for thoy consist of nothing but a delicate taper- 
ing filament, which is so thin as to be rendered transparent by the slight- 
est pressure between two pieces of glasa. When examined under the micro- 
Bcope the entire structure was found to consist of a single central spiral 
vessel, surrounded by long tapering cells. Here, then, was an entire organ 
of a perfect flowering plant, wbich consisted of nothing but a epiral ■oeMtel 
lurroundtd by cells; a structure which was probably, therefore, the sim- 
plest form of the type upon which flowering plants are constructed. On 
examining more complex organs the same typical fonn was met with 
under various modifications wbich were easily traced. Thus the stem of 
the Dodder, which is in fact the entire plant for the greater part of the 
year, was found to consist merely of two or three spiral vessels running 
pareUel with each other, and surrounded by two rows of rectangular in- 
stead of tapering cells. The corolla of the lily of the valley presented 
BIX eeparate spiral vessels running parallel with each other, but connected 
by delicate cells, which formed the expanded portion of the corolla. As 
this flower belongs to the endogens, a ternary arrangement might natn- 
ralJy be looked for ; and the typical form of " a spiral surrounded by cells" 
was found to be repeated in it twice three times. In like manner the 
single style of the hyacinth (also an endogen) wae found under the 
microscope to consist entirely of three separate spirals, running parallel 
with each other, bat connected by surroundicg delicate cells. In the tube 
formed by the united filaments of the nine stamens in the Legnminoss, 
there were nine separate spirals, each terminating in an anther, but con- 
nected by still more delicate cells where they form the tubular sheath of 
the ovary. A yonng leaf of the Callitriehe, which was also rendered 
transparent by pressure, differed from all the foregoing in the circumstanoo 
that the spiral veBsels were ramified, and loo}Md Uke the veins of «a 
exogenous leaf generally, andthat the cells were filled with graen pigment; 
but in every other respect the same typical form was present — tIz., 
a spiral vessel surrounded by cells. 

The next subject for investigation wae to ascertain at what period of 
the life of the plant this structure makes its appearance ; for the ovqIcm 
are at first merely cellular bodies, and the pollen grains contain no 
spiral vessels. A large number of embryos were examined, including 
the pea. the mustard, the melon, castor oil, the almond, wheat, nux vomica, 
and others, but in no tiiigle in»tanee cotUd any trace of a spiral vetset 6« 
diteovtred before germimttion coramenced, although they became apparent 
in every case after the embryos had begun to sprout. The order of their 
appearance in the plumule and radicle was not perfectly uniform, but very 
nearly so. In slmo»t every instance the spiral Teasels were first observed 
in the radicle, and only at a later date in the plumule, and the exoeptiona 
wera so rare as to leave no doubt that the law of development is that the 
spirals are first formed in the radicle, and afterwards in the plnmnle. 
The spiral vessels were always traced with ease into each of the rootlet! 
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into which the radicle divided in funning a root ; but th»j eontiDoed 
nnbranched and separate throughoat their course. In the plomule, on the 
oontrarj, there waa at first a single undivided spiral ressel moning op 
the centre of the cotjledonarj leaf; and as this increased in deTelopment 
the epiral became multiplied, though Btilt nnramifjing ; and at last it 
ramified after the manner af the veins in an oidinarj exogenous leaf. In 
the plumule of endogeuB the spiral became multiplied as growth advuiced, 
bat the vessels continued parallel with each other and unramifjing. 

As the seedling progressed still further toward maturitj, the «ells 
surrounding the vessels underwent variouB modifications requisite for the 
purpose thejwere eventualljta serve. Thus thej became filled with green 

Eigment, and lost their transparency in the strong deep green permanent 
:aveB ; in the stem of herbaceous plants thOT were elongated and tapering 
in some cases, and in others elongated and rectangular; in the delicate 
petals and still more slender stamens they were of corresponding delicacy, 
and were either colonrless or filled with the colouring pigment of the oi^an; 
whilst even in the earliest stage of tbe dense, hard, woody embryo of the 
acorn, the cells were so thick, strong, uid opaque, as to render division by 
a sharp instrument necessary before they became even semi-transparent; 
and even then they obscured the spiral vessels so much ai to make it impos- 
sible to trace them without interruption. The conclusion, therefore, at which 
tbe author arrived, was the following — via. , that instead of regarding all 
parts of a plant as modlGcations of an organ so well known and so strongly 
marked by its external character as a leaf, they must be regarded as 
modifications of a simpler internal structure or typical form, which be 
designated as the Phytotjpe, and the law of morphology will then assume 
the following form, ' ' that every part of a flowering plant is a modification 
of an archetype, which consists of a spiral aeiiel surrounded by celh — the 
spiral being simple, or muttiplied and branching, and the cells being of 
varioug forms and itrengtk, according to ihepwrpose they have to serve. 

3. Notice of Ferns from Old Calahar, sent hy the Rev. W. G. Thomson 
to William Oliphanl, Esq. Communicated by Professor BitFOua, 
The following is an extract from Mr Thomson's letter: — 

" Ikoneto, Old Calabar, October 29, 1859. 
" I write chiefly on account of the inclosures, and to mention that I 
hope you will get from Glasgow a bottle containing living specimens of 
the water fern, an exquisite little water moss, a Lentibularlaceoua plant, 
and one or two otber kinds. The fern is the priucipal specimen. It seems 
to be viviparous. 1 found it not many days ago, while up tbe Odot Creek 
in OUT neighbourhood on business. There was to be seen here and there 
a plant or two, floating amid sheets of the little moss near the banks, in 
parts where the current ran less rapidly, its aerial fronds with their 
narrow revolute segments rising aslant above the surface, while the 
natant leaves spread out their broad segments a little beneath, being sub- 
mersed ratlier than uatant. What is novel in it to me is its mode of 
d not by the usual spores, b 
I becoming perfect plants ' 
the parent frond. The pressed portions inclosed exhibit the two forms 
the fronds assume, on one of which the little uiarsuplals are shown in 
various stages of growth. A minute roundish leaf is the first produced, 
others following with gradually increasing dimensions, but of the same 
form, till a genuine frond is unrolled, the little plant having in the 
meanwhile shot out several roots vertically into the water, and laterally 
along tbe surface of tbe parent segments. The aerial fronds of this plant 
are much divided into narrow segments, which have their margins rolled 
WEW 5BX1ES. — VOL. XII. MO. I. — JULY 1860. \jOOqIc 
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buk npou thenuel?e8, m as to make them look narrower stilL The 
Mi^ents of the submerged leaves are broad. The embijo plants thriTe 
equalLj well with their leares shove or below water, and separation takes 
place onlj b^ the deeaj of the motber frond." 

The aquatic fern referred to b^ MrThomBOU is CtratopteriB thaiittroidta, 
(Brongu.) It ia found in the tropical parts of the Old and New World, 
and has been figured in Hooker's ■'' Exotic Flora." Its TiTiparone ehar- 
Bcter ia well blown. The specimens sent are Terj charaoteriBtic. An 
AipUniwn sent bj Mr Thonuon is not easilj deiannined. It is possiblT 
on^ a farm ot A. Trichomanei. In the GreviUeau Herbarimn, there u 
a fern from New Holland verj mnch resemblins it, but unnamed. The 
rhizomatous fern of Mr Thomson is a DatMulia, probably a fbrm of 
D. CanarieniU. In many lespects it resemblea D. bwlltUa, which is 
found in Assam and Nepau], as well aa D, pyvidata of the southern 
hemisphere. The segments of the frond are rather broader and longer 
than those of the ordinary fbrm of Z>. Catiarietuit. 

4. On the Palmi ofthtFujee Istandi. By Mr Wuxuh Miun. Com- 
municated by Professor Balfodb. 
Mr Milne stated that after the departure of the Herald for Sydney 
on 28th October 1856, he examined the palms of the Feejee Islands, and 
the following are those which be otMerved: — 1. Cocoa iittegrifoiia. 3. 
Dwarf Coco-nut Palm, which seldom exceeds 12 feet in height. 3 and 4. 
Two species of Areea. He also noticed sereral forking varieties of palms 
as occurring on the islands. 

Thanday, 8(A March I860,— Professor Balfode, V.P., in the Chair. 
The following Communications were read : — 
1. Contributions to Microscopical Atialysis. Sfo. 2. Celastrus scandena 
(Lian.),mtkTemarkton the Colouring Matter of Plants, By Geouqs 
Lawbon, Ph. D., Professor of Chemistry and Natural History, Queen's 
CoUege, Kingston, Canada. Communicated by Professor Balfouk. 
(This paper appears in the present No. of this Journal) 

2. On Trtchotomous Arrangementi of Plants. By Mr Wilua.m 
Mitchell, Associate, Botanical Society. 
Mr Ultchell Kmarked that in the claBsification of natural objeats, of 
which our knowledge is limited, it is desirable to have the diviaione 
capable of embracing all that the progress of discovery ma^ make known. 
This advantage, however, we cannot easily gain unless it is in onr pow^ 
to make use of the number, position, presence or absence, of parts or 
organs as essential characteristics in our comparison of the objects in 
question. But on glancing over the more common class ili cations of plants, 
we find cases admirably illustrative of scientific tact in seizing hold of such 
leading characters as render the divisions all-embracing in their own 
provinces; and singularly enough these divisions generidly come out in 
threes. A principle of arrangement was thus struck out, which was 
partially employed by Ray ; but clearly enunciated bv Jussieu, when he 
ushered in that grand and ever-memorable ternary of the DicotyUdonoua, 
MonocotyledonouM, and AcotyUdonov^ plants. He could now pass at 
once to the dowering plants, and produce another trichotomua arrange- 
ment in the same manner ; which he did in his Polypetalce, MonopttaUe, 
and ApetaUe. Mr Mitchell then proceeded to illustrate his remarks by 
various instances of trichotomy in the vegetable kingdom. 
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It maj interest the poblie to know tbat the results of the eiperiiDente 
commenced in the School of Arts at Madras in 1B58, to improve the 
illustration of the literatare of India, attracted oonsiderable attention in 
London, Edinburgh, and Qlaagow, where speeimeni of the woods and of 
t^e engravings npon them were exhibited. For several jears the attempt* 
were very feeble and indifferent, altbongh mnch on a par with tha 
«arlj efforts at illustration is England about siztj rean ago. Rewardi 
were offered for the best kinds of wood produoed, and the following 
were the result* : — 

The Guava (Podium pyriffmm) was found to be elose-graitied and 
moderately hard, with a thin bark and pretty uniform teiture of both the 
euter and inner parta of the wood when cnt across the grain. It cut 
easily snd cleanly like firm cheese, and gave delicate lines ; but being a 
little softer than boxwood it did not stand the pressare of printing, 
though it yielded very good impreBsions with a bnraisher. The art of 

Einting from woodcuts being in its intancy for illostrating literature in 
dia, many of the early impressions were spoilt from too heavy pressure. 
For four or five years the gnava was used, and answered well for bold 
engraving, or few cutting blocks for large letters ; attempts to cut small 
letters npon it for a Tamil alphabet proved a failure, though the large 
Tamil and English alphabets succeeded very well, and were useM for 
several pnrposes, as printing large school and diagram letters, stamping 
on cloth and clay to get letters or numbers for use in schools. The 
gnava-wood was found to vary very much in texture, the large trees 
yielding a soft, coarse wood, while the small wood from hilly districts was 
hard and fine in the grain. Samples that had been sent io England, and 
tried for engraving, were pronounced to be too soft, and inferior to 
English boxwood. 

The Satinwood of Ceyhtn (Ghloroxylon Smetenia) proved to be hard, 
but uneven in the grain, coarse in the pores, and, like many woods of a 
large siie, harder and denser in the centre than near the Mrk, Under 
the graver it was found to splinter, and not to cnt sweetly or tnm over 
in curls as it ought to do. This wood was oondemned as nnsailed for 
wood-engraving both in Madras and England. 

The Palay (Wrightia tiwAOTia). The native name is a very Ti^e 
one, being applied to a number of woods that have a milky juice. The 
wood, however, is better known to the public as one from which native 
toys are frequently turned. It is a pale, nearly white wood, dose and 
nniform in the grain, hut too soft to stand printing. It outs smoothly, 
but does not bear delicate cross-hatching. It was pronounced unfit for 
WDod-engraring in England, though well suited for turning, carving, and 
inlaying with da^:er woods. A kind of indigo is obtained from the 
leaves of this tree. 

Veppaley or Wrightta aniidgtenieriea, was found to be very hard in 
the centre, but soft in the outer portions, and liable to the attacks of 
inseda. On examining this wood under the microsoope it gave promise 
of being suitable for the purpose, from the closeness of teiture snd 
the polish left by the chisel in cutting it across the grain^ but the 
uneven quality and the softness of the outer parts showed that it was not 
St toT engraving. Its chief nse is for posts and rice-beaters. 

Sandalwood (Santalum album) proved to be the nearest approach 
to the boxwood in working quality, hardness, and durabUit; under pre*- 
sura. This is a moderately-sized wood, with thin bark, which is usually 
a criterion of fine even grain. It cuts smoothly, the chips curl well ondet 
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the grkver, and the oilr lutDre of the wood leems to preserve it from 
•plitting irben wet. There are considerable difiereneea in sandalwood, 
KMOrdiiig to ihe locaJltf from which it is procared, the small, dark coloured 
wood of 9 inches diameter, grown on drj rockj soil, being the beat. 
Many hundred engraTings have been executed upon this wood, and it 
has been found occasionally to aqosl boxwood, tboiigh it ia not quite so 
hard. It is an elastic wood that hardens on exposure to the air, and 
stands a good deal of rough usage in the piees ; some blocks hare yielded 
upwards of 20,000 impressions without being worn out. The large pale 
saudalwood is not so good ai the small dark kinds. This wood waa not 
tried in England, as 11^ price was thought to be too dear, but on comparing 
it with boxwood, which sella in England for one •penvj the square inch, 
it was found to be cheaper in India than boxwood in England, though it 
i» ten or twelve times the price of anj of the other woods that were tried. 

The Bejr-fruit tree {Zizyphut Jujitlm) gave ^ood promise under the 
mierosGope, but proved to be a soft, spongy, light wood, that did not 
stand tavES- hatching or pressure. It is used for native sandals. 

The wood of the wild orange (CUrat Awrantium) bears a strong re- 
semblance in appearance to box in working qualities, and is often as bard, 
but, like the sandalwood, the small old trees from the hilly districts yield 
the best wood for engraving. It has a very thin bark, a bright yellow 
colour, and a very uniform and close texture. The cultivated or garden 
orange has a coarse wood with a very uneven texture, produced in some 
cases by a curious mode of propagating the treefr — via., by splitting down 
the parent stem and planting every piece that has a root attached ; a bar^ 
baroua and primitive mode of culture, but thought by the natives to im- 
prove the fruit. 

It was reported that a kind of boxwood was common in the gardens 
about Madras, but on procuring a specimen of the flower and fruit of the 
tree for examination, it proved to be a species o£. China orange, the 
Murraya exotica, with a very small fragrant firuit little larger than a 
pea. On trying the wood for engraving, it proved to be like the wood of 
many of the Aurantiacea; or orange family, hard and close in the grain 
near the centre, but sof^r near the bark. The cross section of thia tree 
is very irregular, being deeply indented, from the same mode of propaga- 
tion as is followed with some of the garden orange trees. The result of 
this is that both the wood and bark of the tree are impaired, though the 
flowers and fruit are not. The flower of this plant is used by biide'»- 
maids Instead of the true orange bloBson, which it resembles. 

A wood that disappointed the expectations that had been formed of it 
from the first trial n as coffee (CoWea arahica). The first piece of this 
that was sent to the School of Arts was very hard, uniform and dose 
in the grain, but small. Some pieces of old trees, about 6 inches in dia- 
meter, were afterwards procured, but they proved to be sofl, uneven in 
grain, and not fit for engraving, though the wood is well adapted for 
ornamental carving or inlaying. We should be glad to hear more 
about this wood, and to receive other specimens of young and old wood 
cut when fresh. The specimens sent us were old trees that were past 
bearing, and that had been pulled up, left on the groimd for a few weeks, 
and then dried near the cook-room fire for some days ; a great mistake, 
as woods for engraving ought not to be too dry. This wood worka beau- 
tifully on the turner's lathe, and cuts very sharply under the ctiael, goi^, 
or graver ; it is deserving of more attention for ornamental carving and 
inlaying. It harmonises well in colour with the orange and wi£ the 
wood of the Inga dulcit or Corookapoolee. It approaches in colour and 
grain to (ralnut, but is too coarse for engraving, thougb fit for gunsto^i 
and cabinet work. 
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The only otber woods tried for engraving were a »«ry cloBe-grained fine 
and QDiform wood which waa Bent from the XeilgherrieB under the name 
of iron wood, used for tnming and for making walking-eticks. It worked 
well nnderthe graver and on the turning lathe, but the ^ieoe sent was too 
email to print from. And a piece of Fuitic (Maclura ttmttrria) that had 
been grown in the Horticultural Gardens at Madras, but this proved to be 
too soft and coarse for engraving, though a rich-coloured bright jellow 
wood, suited for inlajing. 

About two yearfl ago, it was reported that true boawood was discovered 
in the North- West ^winces, and a log of it was kindtjr procured for the 
Madras (School of Arts bj Captain Maclagaa, of the Rooriee College, and 
forwarded to Calcutta for despatch to Madras ; but it seems to have been 
appropriated for nae in the School of Arts in Calcutta, where a priie of 
SOO rupees wae offered for the best substitute for English boxwood ii for 
engraving. We do not yet know if the prize baa been awarded, but we 
heard from a, friend who had lately visited the School of Arts in Madras 
and Calcutta, that a good deal of boxwood has been sent to the latter 
school, and our log is one of those probably. Wo should think the prize 
of 500 rupees too large for such a discovery in Madras, as we have col- 
lected all the above-named woods, and used some of them for engraving 
and illustrating scientific and educational books, reports, and many of the 
advertisements in the Madras newspapers, and all have leen the result of a 
reward of 10 rupees offered to Captain Puckle who sent us the best collec- 
tion of woods, and who liberally handed over the reward to the natives who 
collected the specimens. We have to deplore the loss of the services of 
our best wood-engravers in Madras. Mr Garrick, who wsa at the head 
of this department, has been tempted awsy trom us to Calcutta with the 
offer of a high salary. Mr J, Duarte, Mr Sharleib, and many others who 
used to render us valuable aid, have obtained more remunerative employ- 
ment for their talents than we could afford to give, and we are reduced to 
one intelligent deaf and dumb native lad, who promises as well as any of 
the above named. 

We have still got a good staff of engravers and etchers upon copper. 
Thb style of work was pointed out to us in England as one in which the 
natives of India were calculated to excel, as it admits of a free and flowing 
kind of line which cannot he easily imitated in wood engraving. We wish 
our former teachers and pupils every success in after life, and should be 
glad to see them trying to aid in the eitension of a taste for the fine arts, 
or for illustrating literature in Southern India. A good many lads began 
to learn wood engraving in Madras, but few of them had the perseverance 
to carry it on, chiefly, 1 believe, on account of its difficulty, and the time 
and labour required to be expended on its study. 

4. On-Diaease of the Nutmeg Trem in Singapore. By Mr Akdebw 
T. Jaffbet. 

Mr Jaffrey has recently examined the nutmeg plantations of Penang 
and Singapore, and states that "there is a real possibiliiy of ruin staring 
the proprietors of the pkntations in the face, and the chances are that, 
unless remedial measures are adopted to arrest the present deterioration 
of the trees, which is almost universal, there is a probability that there 
will be the eitinction of a valuable article of commerce. It was perfectly 
evident, when visiting the islands a few months ago, that some fatal malady 
bed seized upon the trees. The cause of this effect may be difficult to 
discover, but, judging from appearances only, the conclusion come to was 
that the disease was local, and not constitutional ; therefore there was a 
hope that it would be overcome." There was a yellow sickly appearance 



bvCioogIc 



166 ProetedmffB o/SociOka. 

of tbe foliage, the branohei here and QteK ahawed sTinptoina of decaj, miiI 
the frait dropped off before ripe. Mr Jftflrej considered tliKt the disewe 
■lOM in • great meMore from tbe sjatem of naing green manure, wbie)i 
CMued tbe deTelopment of fungi on the root* of the plants. 

Mr Burnett eibibited branches of hollies gathered at KUlame/, ex- 
hibiting great rariation in the forms of tbe leaves. The Bpecimena were 
so different that tbej might have be«n regarded as distinct Tarieties, and 
yet most of the variations oocnrred on the some tree. 



Tkanday, Hth April I860.— Professor Balfods, V.P., 
Tbe following Commnnications were read : — 
1. Ifctea on California 

This was a continuation of the papers on Califomian trees, two of which 
bare been alreadj published. The most interesting trees noticed on this 
occasion were Ptnua Lambertiana, an enormous pine of the Weymouth 
section, growing 200 feet in height, and bearing lung pendant cones from 
1 to 2 feet in length. It was first discovered by Doaglass, who gives an 
interesting account of the occasion on which he met with it. He was in 
the neighbourhood of hostile Indians ; but, notwithstanding the risk of 
bringing them down upon him by the sound of firing, he could not pass 
the magnificent cones without making an eSbrt to procure them. He 
shot down a couple, but, the Indiana immediately appearing, he had to 
Ecamper off, tbankfol that he had got even these. From some beautiful 
photographs of Californian scenery which were shown by Mr Mnrray, in 
which this tree is recognisable, it appears to form a most striking object 
in the landscape, stretching its arms far out horiEontally over the tops of 
amaller trees. It is quite hardy in this country, and is now pretty gene- 
rally introduced. Its timber i« one of the most valuable in CaliibmiA, 
It is more accessible than Pinus Mmiticola or Pinui Murrayaaa, which 
aire most used when they can be reaohed, uid has the advantage of grow- 
ing to a great size, with a atraight boll 60 to 100 feet without a braneh, 
and a great deal of timber is thus got from a single tree. This tree dia- 
tils a peculiar resin, which is sweet to the taste, and has caused the tree 
to be known in California by the name of the sugar pine. Certainly a fir 
tree appears the last thing from which one would dream of extracting 
sugar, but Professor Lyon Playfair has had tbe kindness to analyse the 
sugar sent from this tree, and finds that it is iu all respects the same aa 
the sugar of the sugar-cane. Pinus Monticola is another beautiful tree 
of tbe Weymouth class, which is now so well known that a deecription is 
unnecessary. The wood is magnificent timber i nothing can be better. 
It grows at great elevationa,being the last timber on the tops of the moun- 
tains, and the greater the elevation the bigger it grows, attaining4 feet in 
diameter. A very fine example has produced cones in tbe Keillor Pinetavi 
in Perthshire for several years past 

Abi€i grandii, — Very considerable doubt is felt as to which is the true 
grsndis, horticulturists having got three or four young plants very near 
each other, which have given rise to much uncertainty. There is the true 
grandi», the amabilis, tbe laaiocarpa, and another with a well-marked 
cone. Bent home by Jeffrey, but apparently not described. We find all 
theie in their turns bearing the name of grandia, and it will be some 
time before we can satisfactorily allot the young plants to the ^pioad 
species originally described under the above names. They are tit lofty 
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tree*, 150 to 200 or even 230 feet in height, but the quality of the wood 
seems doabtfal. Spe&king of amabilii, Mr Mniraf mentioDed that his 
liTotheT aajs that it is a coane and UBelees wood. The Epecies bningbt 
by Jeffrey appearing to Mr Murray to be distinct, lie described it nnder 
the name of Picta campylocarpa. The cone is larger and mnch lonKeF 
than that of A. grandta (about seven incites in length), and UBually di»- 
tiogaisbed bj a bend or elbow in the middle (whence the specific name)- 
The leares are short like those of P. nobilis, and have the same curl whidi 
is the character of the leaves of that pine. A large importation of seed 
of this pine has been reared by Messrs Low of Clapton, who have issued 
them as P. amdbilU, 

Cv/preuw Zawsoniana (Murr.) — A colonred drawing of this most 
beautiful of all the cypresses, taken by Mr Peebles on its native soil, was 
exhibited by Mr Murray. It is figured as standing on the edge of a 
waterfall, fifom which a hint may be taken as to the best position in which 
to plant it. It is quite hardy, and a plant was eihibited by Mr M'Nab, 
bearing fruit, although it was only introduced in 1854. 

Taxut lAndleyana (Murr.) — A figure of this yew was exhibited. It 
showed a wide- spreading open-branched tree, and anything more nnlike 
OUT preconMived notions of the charactere of a yew cannot be imagined. 
The wood is very hard, and has been successfully made use of for wood- 
cutting, Juniperui CaUfomicua has also been tried for this purpose, 
bvt was found not suited for anything but coarse work. It grows to a 
considerable height (forty or fifty feet), and has an umbrella top, which 
contrasts weil with the spire-topped trees, which are a marked feature in 
C^lifomian scenery. 

2. ReToarks on the Vine Diuase oi it has been obseived at the Oap» 

of Good Hope. By S. J. Mbihtjbs, Esq. 

The author gave on account of the ravages of this diaease among the 
vines at the Cape, and stated that it had been traced to the preseace of 
the fungus called Oidvum Ttickeri, drawings of which he exhibited. The 
disease had been referred to a long continuance of damp weather. The 
chief remedy employed was sulphur, eitlier alone or in combination with 

3. On SarcinaVentricoli ofOoodtir. By John Lowb, M.D., Lynn, 

(This paper appears in the present number of this Journal). 

4. On the Poiion Oak of Galifornia. By Dr Colbbbt A. GAULruLD, 

Monterey. Communicated by Andsew Mdsbat, Esq. 
The "Poison Oak" is one of the great plagues of California. The 
plant is widely diffused, and nomerous cases are constantly occurring in 
every district of persons auffering severely from its effects. Many anti- 
dotes and remedies have been published, though still there is a demand 
for more information on the subject. In the woods and thickets of Cali- 
fornia, as well as on the dry hill-iides, and in fact in every variety of 
locality, may be found a very poisonous shrub— the " poison oak '' or 
"poison ivy," the hiedra of the Spaniah people. The plant belongs to 
the natnral order Anacardiaceae, and is iinus varielohata (Steud.) or R. 
fobota (Hook). It is very similar to the poison ivy of the Atlantic States, 
S. Toxicodendron (Linn.), both in its appearance and its poisonous quali- 
ties. This poison is the cause of a vast deal of misery and sufTering in 
California, and there is scarcely ever a time in any little town or neigh- 
bourhood where there ore not one or more persons suffering from cutane- 
ous disease in consequence of coming in contact with the pumt. The re- 



168 Proceedinfff of Societies. 

mediei in UM for the effect* of tbe poltoii oak are Tarioas, and some of 
then will cure the milder casee. Of $31 tbe common remedies, the warm 
■olution of tbe sugBT of lead hai, within my experience, been prodoctiTe 
of the beat Kunlta. The water of ammonia, warmTinegar and water, the 
warm decoction of the leavoB of Bhamniu oleifblitu ("Verba del oso" of 
the Califoraian Spanish), or even pure warm water, are sufficient some- 
times to produce a cure. All these remedies are, of course, applied exter- 
nally hy way of washes to the parts affected. But the only remedy that 
I have found iuTariably successful as an antidote for this poison is an indi- 
genous plant growing very abundantly in this vicinity (Monterey), and 
in other parts of the State. It is a tall, stoat perennial, belongs to the 
composite family, and looks like a small sunflower. It is from one to 
three feet high, has bright vellow flowers in heads one or two inches in 
diameter, and, as I have said, like small sunflowers flowering from June 
to October. Before flowering, the unezpanded heads of buds secrete a 
quantity of resinous matter. The whole {ilant, when growing on dry hiUs, 
is stifi* and rigid , with narrow thin leaves ; but in damp localities it is 
more robust and succulent, with wide fleshy leaves. Its botanical name 
is Orindelia htrsvtula (Hook, and Am.) The mode of using it is as 
fbllows ; — The fresh herb may be bruised and applied by rubbing it over 
the parts affected ; or, boiling it in a covered vessel, make a strong de- 
coction of the fresh or dried herb, with which to wash the poisoned sar- 
faces. Its remedial properties appear to be contained chiefly in the resin 
or balsam-like juice of the plant, which is particularly abundant on the 
surface. One application is sometimes sufficient for a cure ; but if the 
disease has been of long duration, several days will elapse before relief is 
obtained. This plant ia a remedy for the poison oak, used originally by 
the Indians of this vicinity, and by them its virtues have been communi- 
cated to the Spanish-Californian people, who are now commencing to use 
it. It may not be amies to say, in conclusion, that the Orindelia is used 
also by the people of the country as a remedy for other cutaneous disease! 
which are characterised by heat and itching, such as nettlerash. 

Sir William Jardine, Bart, stated to the meeting that the winter bad 
proved very severe on the plants at Jardine Hall, which is 260 feet above 
the sea, and about 11 miles from it as the crow flies. He had lost Budd- 
leia globosa, Weigelia ro$ea, Leyeesteria/<yrmo»a, and many other similar 
plants. Cupr^ssus M'Sabiana, and Larix Qrijithii had been destroyed, 
and the small tips and shoots of Abies taxifolia bare been injured. Tax- 
odium has not suffered. The other plants from Oregon have been nn- 
touched, and none of them were protected. Abiei Fattoniana ia sbrang 
and hardy. 

Thuriday, lOlh May 1860. — ftofessor Allhan, President, in the Chair. 
The following Commtmications were read ; — 



The points epeoified in the paper were principally the following:— 

The complete fusion of the stems of the ivy, when strongly pressed to- 
gether in the oouree of growth — the structure of the aerial rootleta or 
claspers — the abundant deposit of starch in tbe woody fibres. The fiision 
was shown to be at times of the most intimate nature. All the layers of 
bark are continued in a uniform sheet over the line of junction, and can 
be freely peeled off both stems at once, indicating that the cambium layer 
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pasaes Diiintonipt«dlj fiom tbe one to the other; and the woody cores 
appe&red in manj cases to be as closelj coRipa«t«d as if tbej had been a 
single stem. It was observed that when the axes nearlj coincided the 
outer layers of wood formed a continaoDS envelope orer the two steas, but 
when they were very divergent in direction, the woody tissue was confused 
at the line of junction, the fibres abutting irrogularly against each other. 
Maceration Iiad no effect in separating the concrete steins, nor had desic- 
cation in many cases, though occaeianaUy cracks formed along tbe lines of 
joDction from each stem shrinking to its own centre. Such fusion con- 
trasts strikiogly with what occurs in other woods, when stems are anyhow 
compacted together by tbe force of growth. Tbe bark in such ci ~ ~ 



peels clean off over the line of junction, but insioaates itself between the 
stems in, a morbid and degenerate condition ; nor is the woody tissue 
fnaed, but injured and stopped in its growth at the point of pressure, in . 
one or both stems. Twisted osier stems perhaps make the nearest ap- 
proach to such fusion, hut the union of aubstanco is always imperfect, aa 
becomes very apparent on drying. In regard to the claspera, it was 
stated that their structure, though undeveloped, was essentially that of 
rootlets, and that they originate in the same way in the cortical layer-— 
pushing outwards, on the one hand, a ^e extremity, and on the other, 
connecting themselves with tbe woody tissue, generally at the emergenoe 
of a medullary ray, the central celJl of which appear to become cpniiensed 
into. a fibrous prolongation inwards of tbe rootlets. The oecarrence of 
starch granules in the wood-cells was noticed as a, character which, though 
.not unknown in other cases, might still be regarded as an exceptional ar- 
rangement, to the extent at leaat to which it prevails in the ivy, where 
the deposit is most abundant, in the woody filves both of the alburnum 
and duramen. 

The paper was iUuatiated by microscopical preparBtions and drawings, 
and by specimens of stems which had coalescud in the way described. 

2. On ifte Elfecte of Irritant and Narcotic Qasea on Plant*. By 
Joan S. LiviNQBTON, Esq. 

(This paper appears in the present nnmber of this Journal). 

II India. By Dr 

Dr Buiat observed that tbe Lathijrut mticus had caused eztensire 
poisoning among the inhabitants of Allahabad. The use of its aeeds as 
food appeared to give rise to a severe form of paralysis, which in many 
cases proved fatal. 

Mr Giles Munby, from Algiers, stated to the meeting that this plant 
was used extensively for food by the inhabitants both of the south of 
Europe and of the north of Africa, and that he had never seen any bad 
consequences from its use. 

4. 0« the Effect! of the late Severe Winter m 
burgh Botanic Garden, By Mr , 
During the past winter, considerable damage has been sostained by 
some, of theplanta cultivated in tbe Botanic Garden. In many places 
roots were frozen up for four months. We need not, therefore, be sur- 
prised if the full extent of the mischief done will not be thoroughly 
ascertained before midsnmmer, particularly with deciduous trees mid 

SKW SEBIES. VOL. XII. NO. 1 JULY i860. /T I 



170 Proceedings of Societies. 

Cimial herbaceous plAuta ; white with erergreeu trees and Bhmbs eveij 
Kenu to tell more and more upon them. 
Serer*! spedei of conifers haTO suffered where the soil is heavy and 
. damp, while other Bpecimens of the same species gromng in dry soil have 
tufler«d leM. Those species which are totally killed, and which were 
growing in heavy, damp soil, are the Pinus Tnuricata, Dacrydium Frank- 
tinii, Cvpraeui Knighiii, and Vupreatus Gcveniana. With the excep- 
tion of the Dacrydium, all the others have etood untouched for ibnr or 
five yean. Of those ptirtially injured, the most conspicuous at the present 
time are Taxodium sempeTvirem (particulsily in damp soil), Cuprastu 
ntaeroearpa, Cfiinebria, Cryplomertajaponica(paljra damp aoilj, Pintu 
(tut^is, P. radiala, P. Edgariana, P. Jlexili), SaxegothfEU compicua, 
Fitzrovapatagonica, aieo Larix Kcempfiri, andX. Chri^lhii. Ofthera- 
cently mtrodui^ conifers which have stood uninjured during the paat win- 
ter, both in heavy and light soOs, are iHiius tuberculala (Jefirey's variety), 
P. Craigana, P. Jeffreyii, P. Balfouriana, P. MurrayHna, Picea Nord- 
manniana, P. grandii, P. amaoilis, P. lagioearpa, AbUs MerttTigiana, 
A. Fattotiiana, A. Haokeriana, A. Cilicica, WelHitglonia gigantea, 
Cupresmt LatBtoniana, C. M'Nabiana, 0, Lamhertiana, Thuja, gtaan- 
tea, T. Craigana, Libocedrtia ckitenna, and Thujoptit boreatit. With 
deciduous trees, little will be observable till the full foliage season arriveB. 
With evergreen shrubs the chief damage is amongst the Bhododendrona, 
most of the Bhotan varieties and many of the Sikkim sorts having fallen 
victims, Lai^e plants of Rhododendron. lanci/oUum are completely 
killed, as well as many plants of B. ciliatam and B. glaitcum. Many 
of the hytaid rhododendrons are seriously injured, particularly the sorts 
raised by crossing S. campanula tunt with R. arboreum; also those 
between B. maximuTa and It. arboreum ; likewise between B. pontictmt 
and B. arhortum; while the varieties raised between B, Catawbiente 
and B. arhoreum, as well as those between R. caucaaicutn wid B. 
arhoream, do not as yet show any symptoms of injury. If we should 
experience a continuance of hot suns without moisture, 1 fear others may 
jet ^ve waj. Besides rhododendrons, several Andromedas, Oarrya 
eltiptica, Enca awstralis, E. arborea, and E. mediurranea, havo been 
considerably damaged. Pfcormiuni tenax is very much injured, and 
several plants of Tucca gloriosa, with stems two and three feet high, and 
fifteen mches in circumference, were laid prostrate during the winter. 
Several of these, however, assumed their upright position when the frost 
disappeared, while others are still procnmbent, and require support, in 
order to keep their heads off the gronud. W^l exotics have abo been 
much cut down, particularly, the New Holland species of the genera 
Acacia, Eitcalmtm, BoseitEa, Indigofira, Sida, Me'trosideros, and Lep~ 
loipermiunf also Aioyiia citiiodora, myrtles, and double waUflower. 
Herbaceous plants having roots more or less fleshy are considerably 
damaged, as Momordica Elateriam, Exogonium Purga, Phytolacca de- 
candra. Anemone patent, and A. alpina. The Pampas grass appears to 
be totally lulled in damp soil, while plants of it growing in dry situations 
seem as yet uninjured. Tritotna Vvaria is also killed in damp soil, and 
aninjured in dry ; while T. Burchellii has suffered in both. Amongst 
biennal plants, stocks, antirrhinums, Linaria biennit. Erysimum Perof- 
tkiamam, Onopordon Accmthiii,m, Carduus marianut, and 0. eriophomB 
bave be^ kUled. Beds of VerOnka Andersonii, Francoa ramoia, and 
Vitladinia triloba, viiiMi have stood uninjured for several years, have 
likewise perished. 

Mr M'Nab lud on the table flowering plants cultivated under the re- 
spective names of O'^^'.^occtduj, O.remw, 0. elegant, 0. e«nMU«, and 
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O. cyanu$. AIbo a series of seedliagg, raised &om each of tbMe lo-called 
speciea or TBTieties. Many of the leedlinge are similar to each other, a 
few onlj of some of the varietiea partaking of the parent type. 

The seedlings raised from Ordbtu Jlaccidut during the year 1857, 
althoagh similar to each other, differ widely &om the parent plant, each 
having linear leaves, with st^na somewhat procmnbent, and producing 
small pale flowers. Those raised during 1858 are all narrow-leaved, more 
or less procumbent, producing also small p^e blossoms, and flowering freer 
than the seedlings rused during 1857. This, however, may be acwunted 
for by their being confined in small pots. Of the seedlings raised during 
18o9, although most of them have narrow leave^ a few show a tendency 
to the typical form. One peculiarity in these seedlings is, that they flowra 
fiilly one month later than the plants which produced the seed. The 
"' w shown in flower were forced for the purpose of exhibiting 



ttoad, which is the character of the parent plants. 

Seedlings of Orobu* rfdgans raised during 1858 are all narrow-leaved 
and somewhat procumbent. The original ^ants of this variety have also 
R tendency to vary, but only in the breadth of leaves, as shown by the 
plants exhibited- Seedlings of Orobug venotat raised daring 1858 present 
a more varied tendency, the proportion with broad leaves being about one 
in eight. Seedlings of Orobu$ cyameut raised during 1858 are near^ 

auaUy divided between the broad and narrow leaved varieties. Mr 
'Kab stated that his intention had been mostly directed to the seedlings 
of Orabut Jtaecidua, being one of the finest of the spring flowering 
varieties. In order to prevent impregnation with other species, the plants 
selected for the seeds have been grown for many years in front of the 
hot-houses in, the Botanic Garden, at a distance from the general colleo- 
tion ot Leguminota. All the parent varieties here enumerated are up- 
right growing, and all early flowering, and therefore past before the other 
species come into flower, so no impregnation with interior varieties could 
possibly take place. Some tendency to vary had also been observed 
amongst seedlings raised from some of the late flowering species of Orobui, 
also with seedliugs raised from the genera Vicia and Laihyr\t», but these 
have not yet been tested, 

Mr M'Nab exhibited growing plants of Lattrea dtlatata having the 
stipes of each frond branched, and each division producing perfect 
fiends. He likewise exhibited seedlings raised from these plants during 
the spring of 1859, all presenting the same branching appearance, and 
although the fronds are not yet Uiree inches in length, they are covered 
with perfect sori. 
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On the Elevation Theory of Volcanoes, in Reply to a Paper 
of Mr Paulett Scrope, read before the Oeolofftcal Society, 
Feb. 2, 1859 ; being the Substance of a Communication 
made to Section C, at the Meeting of the British Assoma- 
tionfor the Advancement of Science, held at Oxford in 1860. 
By Charles Daubeny, M.D., L.L.D., Professor of Che- 
mistry in the Universitj of Oxford. 

When Sir Charles Ljell, in the able Memoir he published 
ia the " PhiloBOphical Transactions" for 1858, had exposed, 
hj s train of carefully conducted observations, the fallacy of 
M. Elie de Beaumont's position, that sheets of compact lara 
could bare been found only upon gentle slopes, I, for one, was 
thankful to bim for being enabled to extend to all that portion 
of VesuTius which falls under our review the same mode of 
formation which we see illustrated in the more recent of its beds 
produced within our own memory. Whatever may be the 
case with regard to the nucleus of the mountain which lies 
concealed from our sight by innumerable sheets of super- 
imposed lara, one was naturally glad to fall back upon the 
simpler notion as to the building up of a rolcanic mountain 
by the successive outbursts of beds of lara and showers of 
scoria, which the older geologists had espoused, so soon as it 
had been shown that the high inoUnation which many of these 
beds assume constituted in fact no ralid objection to this mode 
of explaining their origin ; and although nothing can be more 
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illogical than to regard the remoral of an objecdon to an 
hypothrais as in itself tantamount to a proof of its ralidity, I 
cannot wonder that the establishment of the fact, that lavas 
hare been consolidated at high angles, shonld contribate to 
gire a preponderance in the eyea of geologists to the emptiou 
theory, and to bring into comparatire discredit the opposite 
one of elevation. 

So mach, indeed, has this been the case, that it seems to be 
assamed bj many in the present day, that the latter theory is 
as completely pat out of court by the late researches of Sir 
Charles Lyell, as the opposite one was supposed to be about 
ten years ago by the investigations of M. Elie de Beaumont ; 
at which period, Mons. Dnperry, with a full knowledge of the 
onrrent opinions of the geologist, would take upon himself to 
affirm, that although formerly it had been imagined that a 
rolcano was built up by soccossive eruptions of lava and ejec- 
tions of a^es, no one at that day wcrald Venture to maintain 
so eittravagant a position. 

To prevent these and similar revolutions of opinion from 
being quoted against geologists as proof of the unstable foun- 
dation of their theories, it might be well to bear in mind, that 
although it may be perfectly legitimato to extend, so far as we 
ere abl0, to folcanio rocks in general that mode of formation 
which we see going on before our eyes in volcanoea now in ac^- 
tirity, and to abstain from going farther for an explanation, 
until we have satisfied ourselves that the former is inapplicable 
to the particular oircnmBtances of the Case we are oontom'- 
platiog, yet that, considering the great variety of oircum-i 
stances under which Toloanoes have been formed, and the 
nninerouB phases of action they display in their operations past 
and present, it would seem hasty and presamptaous to assume 
that the mode of formation which we witness in a few familiar 
cases should be applicable to all the remainder. 

It is on this account that I feel myself called upon to notice 
the Memoir of Mr Faulett Scrope, published in the " Quarterly 
Journal of the Geological Society" for November 1859, which — 
but for the too dogmatic tone it adopts, and the confidence 
with which it treats as exploded fallacies the opinions of such 
taen as Humboldt, Von Bnoh, Duperry, and the like^^— I should 
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have bailed as preaeotiiig aa OHfol smomary of Uie argomeats 
that may Iw alleged against the elevation tbeor/, m well as a 
warning agaioet folUmlag too implicitly the giUdaaoe of the 
FreDch school of geologists ia their interpretation of the phe- 
nomena of Tolcanoes. 

Bat Mr Scrc^ doea not rest satisfied with ttUs mon prac- 
tioal and lees ambitiooe aim, hot voqld wish to persoade m 
that no such erent as tbe todden rise of a Tolcacio, or, I 
presmne, by parity of reasoning, of any other moontaip what- 
evet, has or eyer can hare occurred ; thus placing me-^-^e the 
author of a general work on the subject of Volcanoes— under 
the altematiTe, either ttf abandoning as usAonnd the argu- 
ments upon which I therein maintained the general printsiple 
of fleration, ae applicable to the case of voloanoes, or of at- 
tempting to Bbow, that they remain in » great degree nnshakea 
by his reasoning. 

Perhaps, indeed, tbe eame remark may apply to my specn- 
lations, which Mr Scrope bas himself suggested, to account 
for the want of attention paid to his own remarks by tkose 
great authorities who still, in defiance of them, continued to 
the end of their days to maintain tbe eleration theory ; and 
I may not be wrong in supposing, that in pursuit of higher 
game he has overlooked tbe argumente advanced in my more 
hamble volume. 

Still, as he bas done me the honour of coupling my name 
with those of M. Elie de Beaumont, Baron Humboldt, Yon 
Bucb, and Professor James Forbes, as amongst the number of 
those who have advocated, at leaet to some extent, tbe eleva- 
tion theory, it might have been expected, that in so elaborate 
a paper be should have touched upon the principal arguments 
in favour of that view contained in my work on " Volcanoes." 
On the contrary, it would appear as if Mr Scrope imagined, 
that the only direct proof ever offered of tjie elevation of a 
volcano was the celebrated case of Jorullo ; for, with respect 
to that of Metbone in Argolis, allucbd to by Ovid, he dis- 
misses it as a poetic mytb, forgetting that the fact of tbe 
elevation of this promontory is vouched for by many prose 
writers of antiquity, and especially by tbe accurate Strabo, 
whilst it is countenanced by tbe observationB of modems who 
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had visited the spot, as hj Voilet and Boplarge, in their ac- 
count of the French expedition to the Morea. 

But passiog this over, let ns proceed to the celebrated case 
of Jonillo, where we are told that a tract of groond, from three 
to fonr square miles in extent, became elevated 624 feet above 
its former level ; whilst, from the midst of the swollen or up- 
heaved mass, six conical hills, varying in height from 300 to 
1600 feet, appeared in the course of a single night, rising 
-above the original level of the plain. 

This phenomenon, which Baron Humboldt, after an inspec- 
tion of the spot, pronounced to be owing to an upheave- 
ment of the country by subterraneoos agency, Mr Scrope, 
without having visited the locality, undertakes to account for 
by the mere pouring out of lava from a voloano, formed, like 
the Monte Nuovo, by a sudden outbreak of volcanic energy. 

He remarks, that some of the lava streams of Iceland equal 
in thickness the general upheaval at Jomllo ; alluding, no 
doubt, to the great eruption of Skaptaa Jokull in 1783, but 
overlooking the fact, that the stream in this instance, when it 
attained that depth, was pent up within a narrow gorge, on 
emerging from which, and arriving at a country where it bad 
liberty to expand, its depth never exceeded 100 feet. 

He also maintains, that if the lava was only imperfectly 
fluid, and if the surface over which it Sowed had been quite 
level, there is no reason why it might not have been circum- 
scribed within the limited area which it actually covers. 

But the difficulty which presents itself to my mind in ac- 
cepting such a solution, is that of conceiving the possibility of 
any mass of matter, sufficiently approaching to fluidity to have 
descended with such rapidity the steep incline of the central 
conical hill — to which Mr Scrope traces it — being arrested in 
its downward course at so short a distance from its point of 
issue as to have merely mantled round the base of the vol- 
cano in the manner which Humboldt represents. 

It strikes me that, if the lava were fluid enough to have 
flowed down the sides of the mountain, and to have reached 
its base in the short time recorded, it would have acquired an 
impetus which nonld have propelled it onwards, in one direc- 
tion or another, for a considerable distance, so that the limited 
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area it occnpies at the foot of the mountain ie to me the best 
evidence of its not having descended as a current from the 
eminence to which Mr Scrope traces it. Mr Scrope, indeed, 
cites as a parallel case, on the authority of Festal and Lenz, 
the great rolcanoes of Awatscha in Kamtschatka. This 
XQOuntain, it seems, emitted a stream of lava, which, when it 
reached its base, was so speedily arrested in its progress, as to 
form a sort of promontory of considerable height, jotting out 
from the Sank of the volcano. 

Eat the parallel fails in two respects — -/rat, because we do 
not know what period of time had been occupied in the piling 
op of this mass of lava ; and secondly, because the latter is 
confined to a single spot, and does not march round the base 
of the mountain, as is the case with Jorullo. Withont, indeed, 
adopting those peculiar views with regard to the fiuidity of 
lava which Mr Scrope ventured upon in his earlier publica- 
tions, I can readily admit that, like glass or pig-iron, the 
products of volcanic operations may exist in every degree of 
viscidity, from a stato not far removed from the solid, to one 
admitting of a free motion of the particles ; and hence I can 
the more readily understand the upheaval of large masses of 
ignigenous materials in a pasty or semifiuid condition. But 
I cannot so well imagine a lava-cnrrent, fluid enough to descend 
rapidly the slope of a mountain, being arrested suddenly at 
its base, or covering the level ground immediately encompass- 
ing the latter, without invading the territory beyond. 

In the present state of our information, therefore, most geo- 
logists, I believe, would be disposed to accept the original 
hypothesis of Humboldt as less open to objection than the 
one which Mr Scrope has proposed in its place ; and although 
it is possible that subsequent investigations may lead to a dif- 
ferent interpretation of the phenomena, yet they must proceed 
from persons who have visited the spot, and not from specu- 
lators at a distance. 

I shall be glad, therefore, to learn the results of the journey 
which it appears M. de Saussure has recently made to the 
locality. He is said by Mr Scrope to have convinced himself 
of the erroneousness of Humboldt's theory ; but before he can 
expect us to adopt his conclusions, be must be prepared to 
DC, zecbvGoogIc 
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Bhow, either th&t the facte whiob the Pnweian philosopher has 
recorded with respect to this Tolcano are themeelyes antme, 
or that they are reconcilable with the march of an ordinwy 
eniptioQ, 

Hamholdt, indeed, wta not an eje-iritnees of the eruption 
be describes ; but the sudden eleTation of a tract of land ia 
an event to whicb tiie inhabitants of the neighbonrhood, upon 
whose authority he records it, would have been as competent 
to bear testimony as the moat scientific observer. 

Now, that whicb gives the peculiar significance to the case 
of Jorullo is its affording a key to the formation of those 
numerous volcanoes which have from time to time been ele- 
vated in the midst of a deep sea, to some of which, I may re- 
mark, Mr Scrope has alluded. 

Of islands raised by elevation, I may ennmerate the follow- 
ing, as having occurred within historical times : — 

1. The rock which Langsdorff describes near the island of 
Unalaschka, in the Aleutian group, 3000 feet in height, con< 
sisting of trachyte, which made its appearance in 1793. 

2. The island of Sabrina, near St Michael's, in the Azores, 
about a mile in circumference, and from 200 to 300 feet above 
the level of the ocean, which rose suddenly in the midst of the 
sea, and after continuing in sight for some weeks, again dis- 
appeared. 

3. The island of Santerino and its appendages, in the 
Grecian Archipelago, which have been thrown up on various 
successive occasions, the earliest event of the kind recorded 
in authentic history being 197 B.o., according to Pliny and 
others. The next event of the kind happened a.d. 96, in the 
reign of Claudius ; the third in 1573, when the rock of Little 
Commeni was thrown up ; and the last, the one recorded by 
Father Goree in 1707, when a new island arose between the 
Great and the Little Commeni. Professor Forbe8,ihe last scien- 
tific traveller who visited the spot, states his own impression 
to he, that these islands together constitute a crater of eleva- 
tion, of the walls of which the outer ones are the remains, 
whilst the central group is of later origin, and consists partly 
of upheaved sea-bottoms and partly of emptied matter, poured 
forth, however, beneath the surface of the water. He further 

D.D.t.zeabvCi00glc 



Elevation Theory of Volcanoes. 179 

infonna ne, that tlie shells which he collected in the bed of 
pnmiceouA cosglomerate, constitating the mass of the island 
observed by Father Ooree in the act of rising, consisted of 
species which could not hare lived at a less depth than 220 
feet below t^e enrface of the water, thns showing the extent 
of eleration to which this rook had been subjected. 

4. The island tiirown np near Iceland in 1783, about 90 
miles south-west of Cape Beykianas, which sunk again within 
a year afteT its eloyation. 

6. The phenomenon which oecnrred off the coast of Sicily 
in 1631, when an island 8840 feet in circumference, and rising 
107 feet at its highest point above the sea, suddenly appeared 
on the 13th of July, and sunk again in the latter end of 
December. It was first visited by Captain Swinburne, who 
gave it the name of Graham's Island ; and was afterwards 
explored by Dr John Davy, M. Constant Prevost, and others. 

I have ennmerated all the cases of sodden elevation that 
hare occurred within the memory of man in the midst of deep 
water, because, although passed over by Mr Scrope, tbey do 
not seem to me easily explicable by the common hypothesis. 
If produced merely by an accumulation of loose masses thrown 
np from some submarine vent, it might be expected that their 
appearances wonld have been less sudden, and tbeir slope more 
gradual. 

In the instance of Graham's Island, it wonld appear that 
the soundings round the coast rapidly sunk from 1 to 40 or 
50 fathoms. Had the island been built up by a gradual ac- 
eumulation of loose fragments, ought not the sea for many 
miles round to have had its depth diminished in consequence 1 

Moreover, it is recorded by Dr Davy, that whilst the gene- 
ral temperature of the sea was at the time 80°, that immedi* 
ately about the island reached no higher than 70° or 72°, a 
oircumstance which Arago explained by supposing a mass of 
rock possessing a lower temperature to have been thrust up 
through the midst of the waters. 

If we may be permitted to embrace within the question 
those numerous volcanic islands which appear to have been 
derived from outbursts of volcanic energy taking place in the 
ocean at periods anterior to man's observation, still greater 
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diffiealties present themselves in m&ny cases to the application 
of tbe received theory. In the island of the Great Canary, 
for instance, Von Buch describes the nucleus of the crater as 
consisting of trachyte, which therefore must have risen from 
tiie bottom of a deep sea to the height of some thoueand feet 
above its Borface. The same is represented to be the case in 
the contigaoDs island of Palma, where from the summit of the 
crater, or the Great Caldron, we look down upon a succession 
of beds of basalt and of volcanic conglomerate reposing upon 
a single bed of trachyte, which latter would therefore seem to 
hare been upheaved from the bottom of the ocean to the height 
at which we now observe it. 

If, therefore, it be considered lof^cal to extend to the older 
lava-beds of Vesuvius the same explanation which we adopt 
with reference to those found within the compass of our own 
observation, it would seem not less so to infer that the super- 
incumbent beds of volcanic materials which, in the instances 
just quoted, rest upon the trachyte, have been tilted up by the 
same movement which upheaved the latter. 

At Teneriffe, Sir Charles LyeU, althotigh disputing Von 
Buch's elevation theory as applied to that volcano, admits that 
the whole island may have been raised bodily out of the sea 
by an upward movement. According to his views, indeed, 
this movement was a gradual one, a position which no one can 
gainsay in the case of a volcano elevated before the memory 
of man, but which seems untenable in the instances before 
cited, where an iBland like Sabrina made its appearance in a 
single night, or, like Graham's Island, in the course of a few 
days. 

Mr Scrope has also omitted altogether to explain the formit- 
tion of those crater-shaped cavities which occur in certain vol- 
canic districts, as, for instance, in the Eyfel country, the ele- 
vated borders of which are composed exclusively of the rocks 
of the country, without any admixtnre of volcanic matter. 
Such is the fact with the circular volcanic lake called the 
Meerfeld; and the same remark, according to Mr Scrope's 
own description, applies to that called La Gour de Tazano,* 
in Auvergne. 

* Volcanoea, p. 48. 
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Indeed, many circular valleys in various parts of the world 
have been attributed by geologiats of high authority to an up- 
heaving of the surrounding rocks, such, for instance, aa that 
in which the acidulated springs of Pyrmont are situated, and 
those to which Dr Buckland assigned the name of valleys of 
«1evation in this country. Such events, of course, having 
taken place at periods of time long antecedent to historical 
records, cannot be educed as independent proof of sudden 
elevation ; but they at least show that, in interpreting volcanic 
phenomena, the analogy of natnre does not limit us to that one 
mode of accounting for the formation of such monntaina 
which is exemplified in Vesuvius or Etna at the present day. 

Having now alluded to certain facts which have been altoge- 
ther passed over by Mr Scrope, I will next notice others which 
appear to me difficultly reconcilable with his hypothesis. 

That a body of semifluid materials should have been heaved 
up by the force of elastic vapours acting from below, eo as to 
form a conical or dome-shaped mass elevated many thousand 
feet above the level of the contiguous country, and yet, owing 
to its vicinity, should have been confined to tbe area which 
it first occupied, is a supposition not unencumbered, indeed, 
with difficulties, but at least in no glaring opposition to me- 
chanical or chemical laws ; and hence, in such cases as the 
five dome-shaped mountains in Aovergne, of which, and of the 
contiguous hills, Mr Scrope in his beautiful panoramic views 
has furnished us with so graphic a delineation, I should not 
scruple to adopt it as preferable to any other that has yet been 
proposed. 

But that a body of lava, fluid enough to have been ejected 
from the interior of the earth as a lava current, should have 
gradually accumnlated round a sort of central nucleus in 
such a manner as to build up by degrees a mountain of so 
great an elevation, aud yet that it should never have diverged 
in any one direction, and produced a stream flowing either to 
the right or to the left, is to my mind as inconceivable as it 
is unprecedented. 

The nearest approach, indeed, to a parallel case which Mr 
Scrope has been able to adduce is the pillar of lava forty feet 
high on the flank of Mauna lloa, which Mr Dana describes as 
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produced b; Buooesatre jet« of viscid matter ooQg«aUng one over 
the other. Bat the difference betveeD 40 and nearly 5000 
feet is 80 great, that we mnat demur aa to extending to the 
latter the hypothesis which we ai^ly to the former, especially 
considering that we should have to stretch it still farther in order 
to meet soch cases as that of Cbimboraio, the whole of which 
mountain, though no less than 21,100 feet in height, is stated by 
Bumboldt and others to be composed of a speeies of trachyte, 
withont any vestige of a crater or of ejected materials being 
found in connection with it. 

It was with these gigantic phenomena fast in hia recol- 
lection that Hnmboldt, the great and principal explorer of 
these extensive regions, conceived himself privileged to pro> 
test against theories founded only upon the observatiiH) of the 
volcanoes of Italy, and with a pardonable feeling of ex- 
ultation at the wider field of induction which his own supe- 
rior opportunities of foreign travel had afforded him, com- 
pared the geologist who imagined all the emptioti rocks 
throughout the world to be moulded according to tite model of 
those he was familiar with in Europe, to the shepherd in Vir- 
ffl, who supposes, in the simplicity of his heart, his own little 
liamlet to contain within itself the image of imperial Borne. 

At any rate, in the face of such facts as I have adduced, 
it would seem the most prudent course, in the present state of 
our knowledge, to keep in view the elevation theory as a re- 
serve upon which to fall back, in case any of the phenomena 
of volcanoes should appear upon esaminatlon irreducible to 
any simpler and more familiar hypothesis.* The theory of 
upheaval, indeed, must not be considered merely on its own 
merits, but as constituting a part of a larger question, which 
cannot yet he regarded as disposed of. 

If Uie strata of the globe generally have, &om time to time, 
been effected by paroxysmal action, it can hardly be denied 

* Bj refercDce to my work on ValcBDoei, pages 622 «( i*^., It will be teen 
that thia wm tbs point of view in which I conMinpUted the elevation theory 
long ego. Although there might be no direct proof that the older Uva-lwda, 
which form the bulk of volcnnoei now in activity, had undergone upheavement, 
1 ehould have at all time) preferred auppoaing them built npln the seme man- 
ner oa the more modem ooea, had not in tome caaea their rapid ilope appeared 
to present a difficulty in the way of Chii explanation. 

D:|-:ect>CiO0glc 



1 



Elevation Theory of Volcanoes. 183 

thftt volcanic rocks would be of all others the most likely to 
come in for their share in these great moTements ; and al- 
though the tendency of the elaborate researches and acnte 
reasonings of Sir Charles Lyell and his school has been to 
show that the slow. and gradnal operation of sahterranean 
forces may hare brought abont a vast number of those changes 
which affect the earth's surface, I am not aware that the great 
body of geologists are as yet prepared to admit that the same 
forces cannot have operated here and there in a more sudden 
and violent manner. 

Indeed, the more enlarged views which men of science of 
the present day entertain with respect to the past duration of 
the globe — to the prevalence of which none have contributed 
more than Sir Charles Lyell and hia immediate followers — 
prepare us to admit the probability of greater convulsions 
having taken place than any that we are actually cognisant of. 

For what, after all, is the hietorical epoch within which onr 
experience is necessarily circumscribed, but a mere speck in 
the series of past events, and therefore one by no means likely 
to represent to ne all the possible phases through which the 
crust of the globe may have had to pass in arriving at its pre- 
sent condition T 

The laws of nature, indeed, are uniform and constant; but 
does not our experience of the sudden effects of earthquakes 
prepare us to expect paroxysmal effects as a part of nature's 
economy ; and do we not perceive as- great a difference in the 
mode of action, when we compare the convulsive energy which, 
after the occurrence of a succession of earthquakes, elevated a 
line of coast on the shores of Chili in 1822^23, with the slow 
and tranquil upward movement which tends imperceptibly to 
raise the coast of Sweden above its former level, as between 
the gradual building up of a volcanic mountain by successive 
additions of lava currents, and scoria, and the elevation of a 
whole tract by a single burst of expansive energy ? 

The general question, however, as to the probability of 
paroxysmal action having occurred is one upon which the 
opinion of a mere geological amateur like myself will weigh 
but little ; nor, indeed, even in that more limited field on which 
alone I may be considered as at home — namely, that of vol- , 
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caDOes — should I pretend to more than to caation geolo^sts 
against the mistake of running from one extreme to the other, 
and after adopting to the full the particular views of M. de 
Beaumont with regard to the formation of craters, to hurry at 
once to the conclusion, that all the phenomena we observe 
may be explained by the mere pouring forth of streams of 
lava and ejections of scoria. 

Granting that the rolcanoes ve now see in activity may all 
be referred to this mode of operation, where are the traces to 
be found of a similar series of phenomena in the older volcanic 
regions of Mont Dor and Coutal 1 

For although Mr Scrope has boldly assigned them all to 
those distinct volcanoes which he assumes to have existed, — 
namely, those of Mont Dor, Coutal, and Mont Meyer, — ^yet, as 
he has not undertaken the task of referring in detail the vol- 
canic rocks of each district to its respective origin, as lara- 
beds proceeding from one or other of these supposed vents, 
I must for the present retain my scepticism as to their having 
been formed in the manner he imagines, and adhere in this 
instance to the hypothesis suggested by M. de Beaumont, that 
they were spread almost horizontally over the surface of the 
subjacent granite, and afterwards heaved up into the position 
in which we now find them by some force acting from beneath. 
And if we extend our view beyond the range of those igneoos 
rocks which show a certain resemblance to the ones produced 
under existing circumstances, can we feel confident that, 
amongst rocks subjected to the incumbent weight of many 
miles of ocean, the same series of operations which we witness 
in our subaerial volcanoes would repeat themselves in an 
unmodified form ? 

Is it not rather more likely that, under so enormous a 
pressure, sheets of ignigenous materials should spread them- 
selves over the bottom of the sea, until, by their accumulation, 
the repressive action became so great that it could only be 
overcome by the elevation of a volcanic mountain to the sur- 
face, and by the establishment of a permanent vent ? 

I offer these considerations as furnishing at least an apology 
for not withdrawing those passages in my work which have 
reference to the elevation theory. 
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In a descriptive treatise like m; ovn, the true business of 
the author ought, I conceive, to be that of placing before his 
readers, not only all the well-eatablished facta, but also all 
the tenable hypotheses which have been put forward to account 
for them ; and although even the great names of a Humboldt 
or a Von Buch would furnish no excuse for clinging to an 
exploded error, yet the knowledge that such men as these ad- 
hered to the end of their days to a certain view with respect 
to the nature of volcanic operations, should render us more 
rigorous in requiring from those who reject it that at! the 
phenomena should be distinctly referred to some other cause. 

I have indeed to express my regret that, owing to absence 
from England at the time when Mr Scrope's paper was read 
before the Geological Society, I had no opportunity of making 
any remarks upon its substance in his presence ; nor could I 
have done so subsequently before the same audience, because, 
as the admission of a purely controversial paper at a meeting 
of a London scientific society is itself rather unusual, I could 
not presume to trespass upon the time of the members by 
briiiging forward on a subsequent occasion the arguments 
that might be alleged on the opposite side, especially as they 
had for the most part been already laid before the public in 
the work on Volcanoes, of which the last edition appeared in 
the year 1843. 

As, however, some at least of these arguments do not ap- 
pear to have been noticed in the Memoir referred to, I trust 
no apology is needed for submitting them to the Geological 
Section of the British Association, where tbeywill receive, I 
am sure, a fair and impartial consideration. 



Vegetable Morphology — its General Principles. 
By Dr Macvicar, MoflFat, N.B.* 

The forms of plants in general, the plant-form, why is it 
what we find it to be, and not otherwise \ — that is a question 
which science has not yet answered. Philosophical botanists 
have indeed shown that alt the more perfect plants may he 

* Kesd before the Botaniciil Society, July 12, ISSO. 
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regarded u oonsisting of ui axis with its appendages ; and 
that all iheae append&gee, hoverer varied in their forms and 
fuoetionB, are either leareg or transformatioiis of leares. They 
hare also ehown that all the special (U^ans of plants bare their 
uses, oMB often manifold, and always good, and ^at the whole 
vegetable kingdom is beautiful, and calls npon every beholder 
that poisMses sensibility to adore the Creator. But it has 
not yet been shown why the forms and organs of plants are 
what they are, and not otherwise ; why the typical plant con- 
siats of an axis tending to spread ont and radiate upwards and 
downwards into branches and root, the former tipped by the 
foli^^ and fmit, the latter by the rootlets and spongioles ; 
why planU consist of the matter of which they do consist, and 
not other matter ; and why they are so highly colonred and 
so fragrant. For all these featares of the vegetable kingdom, 
and others of the same order, it has hitherto been possible to 
assign, not physical and physiological, but theological and 
moral reasons only. It has been pwsible to refer them only 
to the will of the Creator that they should be as we find 
them. Kow, this is no doubt the ultimate reason; and for 
moral purposes, and for men in general, it ought to be eoffi- 
cient. But to the man of science it is simply equivalent to 
saying, " God knows ;" for the man of science is not at liberty 
to forget that whilst the Creator is the absolute Will, He is 
also the Supreme Reason, and as such has implanted in the 
soul of man the instinct of Philosophy, whose calling is to lay 
hold of Nature and wrestle with her for light as to tfae reasons 
of things, and whose word to Nature ever is, " I will not let 
thee go except thou bless me." 

Doubtless there is a sufficient reason why the plant-form is 
as it is and not otherwise; and it is for the philosophical 
botanist to discover if he can what that reason is. To this 
inquiry there is in fact a moral and a theological, as well as a 
purely intellectual stimulus. Thus the forms of plants, at first 
sight at least, seem to exist in violation of alt wisdom ; they 
seem to be the very counterpart of those forma which pure in- 
telligence, contemplating excellence of form as such, points to 
as the best — the very counterpart of those which geometry and 
dynamics sanction. Thus, though they be so useful and so 
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beftutiful, they ate of all things the most fra^le and fading; 
the; are the sport of ever; blast. Other beautiful prodneta 
of nature, gems, for instance, or pearls, may be set in fold, 
and stored up or worn by many wearers without being worn 
out. They preserre all their charms for many generationg. 
But the most beautiful flower, the most fragrant nosegay, 
is faded before the erening be over. Now, why is thisi 
Constant observation of the fact may indeed have so fami- 
liarised us with it that we may never think of inquiring, at 
even deem it needless or strange to ask. But there can be no 
doubt that if, in perfect ignorance on our part of the fate of 
flowers, a lily or a rose were presented to us, we could not in 
the first instance feel grateful enough to bim who had ^ven 
us such an exquisite production of highest art, yet, as soon 
as we saw how it was going with it, our gratitude would 
BOOD give place to a still stronger indignation, that he bad 
merely mocked us with the possession of a thing so fading as 
to seem worse than the want of it. Now, why is it so 1 Why is 
the plant-form ao fleeting \ I answer, because it could not be 
more solid or more lasting than it is, if the vegetable kingdom 
is to take its place in nature, and to fulfil its mission there — 
that is, to intercede between and unite in harmony the fickle 
fleeting air and the fixed earth. Plants do not exist in disre- 
gard of the laws of a pure morphology — that abstract doctrine 
of form and structure which geometry and mechanics teach, 
and which the forms of the heavenly bodies, and of all stable 
structures exemjdify. Plants realize those very forms which 
are most stable and cosmical up to the full measure that is 
compatible with tbeir place and calling in nature, and the end 
they are appointed to serve. 

But here it may perhai»i be thought that all this is no more 
than an affectation of mystery, a raising of difficulties where 
none exist. That the forms of plants should be fragile, it 
may be justly said, so far from being a fault in their con- 
struction, is the very circumstance on which their usefulness 
depends ; for, to the very extent that they are easily destruc- 
tible, they are suitable as food for animals, a class of beings 
higher in the scale than plants, beings possessed of sensi- 
bility, beings such that a state of physical wellbeing in tiiem 
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is a state of enjoyment to them, and bo teeming in multitude, 
and so worthy of eziateoce, that for their sakes it may be 
aaid, in a high senee, that, next to the glory of the Creator, 
creation existe, yet beings each that they are all in want of 
food, which ultimately the vegetable kingdom alone can sup- 
ply, and which it does supply well in the very degree that it 
is fragile and easily destroyed. 

Now, against all this I have nothing to advance. I desire 
rather to appreciate it to the fall. But I maintain that we 
have not reached all the reasons, or even the primary reason, 
why an object Ja as it is in all its details, and not otherwise, 
when we have discovered its economic use whether to our- 
selves or to other animated beings which are denizens of the 
world along with us. Such interpretations are good so far as 
they go ; but the vastness of nature, and the multitude of its 
relations, demand a larger view. Thus, as to the point in 
hand, if we regard the vegetable kingdom as fashioned aolely 
80 as to form the best food for animals, we are thrown aback 
and silenced as soon as we are called upon to turn round and 
mark the abundance of uneatable and poisonous plants in 
nature. We are obliged to confess that our explanation is 
good only so far, but not adequate to account for the whole. 
The truth is, that we must keep constantly in mind that crea- 
tion is a mauifestation of other attributes of God as well as 
His goodness, and specially of His unity and immuta1>ility — 
in one word, His perfection. Hence in nature a pervading 
unity of structure, and an universal harmony or homology 
of form ; and hence, on the part of the stndent of nature, the 
indispensable necessity of a doctrine of general homology, as 
well as of specific utility. With regard to the forms of the 
vegetable kingdom, for instance, besides their relation to 
animals as food, they exist in many other relations ; and we 
may be sure that as plants existed before animals, there will 
be an antecedent, a more general, and a more pnrel; intellcc- 
tnal, geometrical, or dynamical reasoD for them — a reason 
which will be as satisfactory to angels as to men, satisfactory 
to those who have no need of victuals, and who possibly may 
have but little sympathy with creatnres who lay such stress 
npon victuals .as we inert and gravitating mortals on the sor- 
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f&oe of this planet are obliged to do. Nor let the discorery of 
snch more ample reaaons be despiured of. The wonderfnl, 
the beautiful fact is, the namber of ends, each great in its otq 
sphere, which are obtained, nay, as it irere, Bpontaneonsly fall 
ont, through the fulfilment of a single law, when the position 
of that law ia supreme. It is the same in the moral world ; 
but that by the way. 

What I desire now to afSrm is, that in reference to the 
vegetable kingdom, as in reference to every realm in nature, 
tiiere is a supreme law ; and that in so far as it is purely de- 
terminative of form, it is purely morphological, purely mathe- 
matical and dynamical. The properties of form and struc- 
ture, viewed in the light of pure intelligence contemplating a 
system, a unity, expanded or to be expanded in space and 
time, are never, either here or elsewhere, violated for the con- 
venience of the individual. Universal order is never sacrificed 
to private advantage. Euclid of old, when he was inquiring 
into the first lines and properties of form, and composing his 
immortal work in the light of abstract intelligence, and so 
that it should culminate and close in the discussion of the five 
regular bodies, was paving the way, the only way, for the right 
understanding of nature. And alas! after more than two 
decads of centaries, we have now to take up the subject very 
much where £uclid left it. 

The supreme law to which I now refer is this, Uiat every 
individualised form in nature shall tend towards that which 
intelligence gives as the most perfect of forms, and shall 
attain to that form so far as is compatible with the nature and 
environments of the form-possessing object, as being also 
something else and something more than merely a form. 

That such a law has every a priori argument in its favour, 
will not be denied. And let it not be denied or set aside at 
once by the fact, which may be alleged, that the forma of natu- 
ral objects are just what the physical forces make them to be. 
I am prepared to show that the physical forces are themselves 
not only the subjects of this law, bat the very instruments 
appointed to realise it in nature. It is only for its own misery 
that modem science, in the heads and hearts of ao many of 
its cultivators, tends so often to rest in the physical forces aa 
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a laet word. The physical forces are creations of pore intel- 
ligence and representatives of it, and they do nothing but in 
fulfilment of its behests and in execution of its designs. To 
rest in the physical forces, and to look to them as the first of 
Aings that ve as men of science have to do with, is to consent 
to an ill-understood multiplicity of agents at the fountainhead, 
instead of a perfect unity- It is consequently to disregard the 
highest aspirations of the logical faculty, and to be intellectu- 
ally miserable. Unless, as naturalists, ve are free to trace 
creation up to that Unity to which it owes its being, and to 
seek at least, if not also to find, manifestations of the attribates 
of that Unity all down the stream of being, natoral history 
renounces its title to a place among philosophical pursuits. 

But what is that form which intelligence declares to be the 
most perfect as form, and in which I maintain that the first 
lines, the most general features of a trnly scientific morphology 
are to be sought and found T To this I answer, that were 
it not that demonstration is needless, because it has been de- 
monstrated so often before, it might be demonstrated here, 
that that form is the sphere. 

But it is here to be remarked, that of spheres considered as 
realised in matter, two kinds are possible. There ia first the 
solid sphere, or sphere commonly so called ; and there is 
iecondli/ the hollow sphere, or spherical superficies, or sphere 
properly so called. And of these two it is to be remarked, 
that while, viewed as composed of material particles (each 
particle a centre of attractive and of repulsive force), they both 
possess mechanical stability in a high degree, yet as to con- 
tents each is curiously the complement of the other. Thus 
the solid sphere is the form under which any given quantity 
of matter displaces least of the surrounding matter, and under 
which, conseqnently, any given quantity of matter can be 
stored up in the least bulk. It is therefore the fittest form 
for being chosen as a deposit of precious matter, when that 
matter is not in use. The hollow sphere, on the contrary, is 
the most capacious vessel into which a given quantity of 
matter can be fashioned without breach of continuity. It is 
the form by constructing which most can be made of the 
material employed- Its mechanical strength also, in relation 
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to preesures aod other disturbing forces, whether without or 
within, IB a maximum. Between them both, these spheres fulfil, 
to a wonderful extent, the conditions of perfection of form. 

Now I maintain that these two are the forms which it is 
the primary office of the pfajsical forces to develop, so far as 
circumstances do not forbid their development. The proof of 
this I cannot enter upon here in detail ; but this ma; be here 
remarked with regard to these forces, that however manifold 
their names, they are all of the nature of attraction or re< 
paUion. Now attraction, as has been demonstrated since 
the days of Newton, and might have been inferred fW>m the 
first morning that a dewdrop was observed, has for its first 
function to fashion all individualised portions of matter into 
solid spheres. lUpolsion, again, has no less obviously for its 
first function to expand these solid into hollow spheres ; so 
that between the two they constitute a complete apparatus for 
the development of these most perfect, most generalised forms, 
and for rendering them the forms of universal culmination. 
Nor is this all : if attraction and repulsion be not co-ordinate 
in extent and force, — if attraction be appointed to rule on the 
great scale and at first, and repulsion on the small scale and 
at last, — then these two forces not only give a contour to 
natural objects, they give also a course to nature. They pre- 
scribe as a rule, that an object shall be first constructed as a 
solid sphere ; and that then, after being as such the represen- 
tative of the prevalence of attraction, its particles shall tend 
to expand, and its form to develop, so as to distribute tbem- 
selres in a spherical superficies, the object thus becoming the 
representative of the prevalence of repulsive power, or heat. 

Now, in these facts and inferences an account of the first 
lines of vegetable form and life is to be found. 

In keeping with what has been said of the solid sphere (that 
it is the fittest shape for a deposit or store of such matter as 
it consists of), it is seen to be the choice of Nature for the 
form of the vegetable being when deposited anew in the soil, 
when on its travels from one locality to another, when housed 
in winter quarters, and, generally, when the aim of Nature is 
to store up as much living matter as possible, so that it shall 
displace least of the surrounding matter and expose itself least 
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to external injory. So far aa the mode of oatrition and the 
tjpe of the speeiea permit, and aa often aa there is unit; in 
the organ, the solid sphere is the calminating form of frolts, 
seeds, spores,* tubers, buds, &a. Nor is this all the verifioation 
which oar theory derives from the phenomena. In accordance 
with its doctrine (that the oonrse of subsequent action conaista 
in the expansion of the material oonstituting the solid sphere 
into a hollow sphere, so far as the conditions of existence 
permit), the germination and evolution, the growth of the plant 
is but the protrusion and development of the contents of such 
solid spheres or spherules as have been named, with assimila* 
tion of surrounding matter. That the reproductive forms of 
plants are more dense than their other living forms generally, 
is matter of common observation. Vegetable matter in gene- 
ral floats, but seeds sink, and in fact their economic value is 
usually estimated by their density. They have invariably 
contents which they tend to protrude. 

Moreover, the limit of form towards which growth tends is 
nothing else but the hollow sphere ! In consequence of the 
extreme difficulty of constructing this form, it is indeed, when 
not of microscopic minuteness, usually reached only piecemeal, 
only in morsels, only by the unfolding of small disks (leaves) 
supported on radii (axes, branches, petioles), to vhich the pel- 
tate leaf or system of leaves terminating the branchlet or petiole 
is normal, as the spherical surface always is to its radii. 
Many, indeed, are the obstructions to the development of a 
spherical contour, many the impediments in the way : as, for 
instance, the struoture of the embryo, and the specific develop- 
ment proper to it ; the supply of food, not eqnally all around 
but in certain directions, and sometimes in one only ; the 
embarrassment of the individual plant-form in its relations 
with other plants, with the ground in which it grows, the 
weather, &c. Still, with all these limitations, it is remarkable 
to what an extent the spherical is actually attained in the 
contour of fully developed outstanding plants and trees, as 
also the hemispherical in those which grow in tufts or clumps. 
The primary axis which carries up the first foliage into tiie 

* Thia vDuld be the place for an alluBioD to the pollen hIso, were It not that 
this product of vegatabla nature requirea a separate cone idf ration. 
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air, does indeed often keep the lead which it takes at first, 
thus giving as the geometrical form which circumscribes the 
tree, cot the exact sphere, but a spheroid (the form which is 
nearest to the sphere), the longer axis perpendicular to the 
horizon. Let but the eye, when wandering freely over Nature 
where her forms have not been modified by the artistic but 
mutilating hand of man, only mark the general contour of 
plant and tree, and construct in imagination the geometrical 
form by which the plant-form in the eye will be best circum- 
scribed, you will wonder how often the circle in profile, the 
sphere in full form, is called for ; and if not jnst these forma 
exactly, then those which constitute the least departures from 
them, — the ellipse, the spheroid or ovoid, the aemi-ellipae or 
flattened tuft or clump or cone. 

This, the first law of vegetable morphology, or rather of 
morphology in general, as illustrated by the vegetable kingdom, 
enables us also to explain in a satisfactory manner a pheno- 
menon observed in simple plants or plants with a single axis, 
which in itself has been considered as strange, and seeming 
even to interfere with speciOo identity of form. Thus it is gene- 
rally to be remarked of simple plants, and the fact is always 
introduced into drawings of ideal types of plants, such as those 
which are figured in the popular works of Schleiden and Unger, 
that their lower and upper leaves, whether viewed in reference 
to their disks or their petioles, are very imperfectly developed 
compared with those about the middle axis. The upper and 
lowest, in fact, are often quite simple, and want petiolea alto- 
gether, though those in the middle between them be finely di- 
vided and fully petiolated. Now, what is this production of 
leaf-stalk and foliage about the middle of the stem but a normal 
development of radial and peripheral matter, bent on reaching 
and covering as far as possible the equatorial region of the 
plant-sphere periphery, a region which, being at once the 
largest and farthest from the axis, is most difficult to fill up 
and to reach ? The phenomenon is usually explained by a 
reference to the condition of the vital action of the plant 
at different seasons, — its feebleness towards the beginning 
and the end of life, when the first and the last leaves are 
protruded. And no doubt the life of the plant is always co- 
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ordinated with the work which it has to do. But why is life 
feeble at first, or why are the lotrer leaves developed when 
life is feeble, and why the saiue with regard to the last leaves, 
whea the plant is touching on its full development % Why 
but because that life, that energy, has a certain design, a 
certain law to fulfil ; whereof the hollow sphere is the most 
general and the most perfect expression among all possible 
forms. The very same thing is in fact observed among forest 
trees and perennial plants, to which this doctrine of feebleness 
at first and exhaustion at last does not apply. 

But in what has preceded, I have taken for granted the 
existence of radii as well as a spherie&l superficies, of an 
axis as well as the foliage appended to it, of stem, branches, 
and petioles as well as leaves — of a scafiblding, in short, for 
supporting foliage widely extended in space, though be- 
longing to a single individu&l, and though aiming at the 
formation of a single spherical shell of verdure. Now these 
radii, stems, branches, petioles, the law of sphericity can 
scarcely be held competent to supply. Were there no other 
law but that of the sphere which was determinative of the 
forms of vegetable nature, plants would be all parenchymatous 
and laminar, all leaf, frond, or thallus ; the plant-form either 
successful in attaining the spherical form (as plant matter 
may, when individuality contents itself with minuteness), as 
cell or vesicle (SphcBria, SpKcerococcus, Hydroga»trum, Ac), 
or unsuccessful, as is always the case where the plant is 
large, the nisiu merely being indicated by the turning up or 
down of the edge of the frond, or the formation of a disk-like 
thallus, which is the first form of so many species, — now becom- 
ing a cylinder or tubular body (that is, a hollow sphere whose 
axis is indefinite), now a lamina turning round upwards and 
cup-like (Genomyce, Nidulariacece), or pitted with lacnne 
(^Slicta), or turning downwards, or waved, or crisped at the 
edge, or over all the frond, as in many Algee, Fungi, and 
Lichens. Now all this argues the influence of the sphere, 
and its power of direct self-construction without the aid of 
radii. And indeed to a mach greater extent than in reference 
to the entire plant, the doctrine of the sphere accounts for the 
forms of the most fully developed and perfected parts of the 
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tballophytes generally — thoBe parts, namely, in which indi< 
Tiduality has eBtablished iteelf most fully, and in which, conse- 
qaently, the reproductive spherules or spores are produced. 
There is scarcely any of these tribes of plants whose forms 
do not culminate in spherical, hemispherical, or circular balls, 
shields, disks, or sporocarps of some such form, displaying 
lineaments of the sphere or its elements. 

Sut it is equally certain that, from the simplest species up 
to the most perfect, the plant-form shows a disposition to 
ramify and to distribute itself as far and wide as possible in 
the medium in which it grows. In the rery simplest organisms 
(Confervac€<B, Hyphomycei), ramification, radiation, is al- 
ready carried very far. And although there has been a re- 
luctance on the part of systematic botanists to recognise any 
analogy between this Elamentation of these simple plant^forms 
and the branching of more perfect plants, yet, morphologically 
viewed, they are obviously and certainly analogous. Nay, 
among these simple plants, too, not only have we ramifications, 
but the rami or filaments even generally succeed in expanding 
at their tips either into laminae exhibiting the forms of leaves 
{Deleaieria') or into float-vesicles, which are hollow spheres or 
spheroids {Sargassvan), or into multiple branchlets {Polysi- 
phonia), or into spore-producing cells, as is general. On com- 
paring the branching of a forest-tree between the eye and the 
horizon in a winter day, when the foliage does not intercept 
the sight, with that of a finely branched confervoid in water, 
in a glass vessel held up to the light, nothing can be more 
analogous than the two. They must be due to the same mor- 
phological law. Nay more, shocking as the assertion may 
at first sight appear, there is nothing for us but to affirm that 
the vital nodes in the stems of perfect plants, and the sepia in 
the filaments of the simplest vegetations, are analogous, and 
do in point of fact owe their existence in both (as do also the 
analogous productions in veins, lymphatics, intestines, Ac.) to 
the same morphological cause — and that the doctrine of the 
sphere, the tendency of every axis to become at once hollow 
and finite, so as to approximate the hollow sphere as nearly 
in form as it may, thus giving ends to itself and closing up 
in the line of the axis step by step as it lengthens, while as 
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yet its length h&B exceeded as little aa possible that of its 
diameter. But these things by the way at present. It is the 
very existence of an axis and branohes, often long, tortaons, 
climbing, that we hare now to explain ; for this, which is 
nevertheless the eharacteristic feature of the vegetable king- 
dom, the law of sphericity does not explain. We might in- 
deed affirm cogently in general, that the sphere ^ves its own 
radii, and therefore that the law which gives the foliage girea 
also the axis. But in actnal nature the axis takes snch a 
lead, ascends, spreads, creeps, at such a rate, that it is mani- 
festly the illustration of some other law. Far from aiming at 
a minimum of space for the plant to grow in, the stem and 
branches seem to delight in extending and even often straggling 
farther and farther. 

What, then, ia the morphological law which gives axis and 
branohes, diffusion and size to the plant, and which in fact 
modifies to such an extent the law of sphericity that, except in 
internal structure and microscopic species, it is realised only 
piecemeal, the foliage constituting a sort of dermo-skeleton or 
system of scales indefinite in number ? This inquiry let us 
now proceed to answer. But here I would first remark, that 
this additional law, though it give the characteristics of the 
plant form, yet is not a law of vegetable morphology merely. 
It is like that which we have discussed — a cosmical law. But 
what is it ] It has received many names, according to the 
point of view in which it has been regarded. Thus it has been 
designated now the law of continuity, now the law of diffusion, 
now of osmose, now of solution, now of crystalliBation, now of 
chemical union, &c. I have elsewhere shown* that into them 
all the idea of assimilation enters, and that to include them 
all, and express the law in its most general and comprehensive 
terms, it must be called (A« law of aaeimitation. But as in- 
dicating a more purely mathematical conception of it, and 
therefore as more kindred with our former law, the law of the 
sphere, we may retain for it here the name of the law of con- 
tinuity, — a name, moreover, which ia consecrated by the in voca- 

• See Proceed. Roy. 8oc. Edin., Seee. 1858-9, p. 146. Proceed. Phil. Son. 
aies. 1859, p. 62. Report Brit. Auoc. at Aberdeen, 18S9 ; and Fint Linn oj 
Seientt Sin^Uffi, fte., by the Aathor (Sathsiluid and Kdok, Edln. 1860). 
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tioQ of the greatest philosophers of modern times, and especially 
Leibait):. It is to the effect, that all abrupt and discontinuoua 
movementa and changes in nature shall be forbidden, and that 
disaimilars, on their matual confines at least, shall be assimi- 
lated to each other more or leas. It baa been curiously verified 
in the laboratory in the phenomena of gaseoua diffusion, liquid 
oamose, capillary action, Sk. Nor has its operation been re- 
marked on the small acale only. The relations of adjacent 
strata on the earth's crust supply many beautiful illuatrations 
of it. But what we have here specially to remark is, that it 
takes place between the two great media that clothe our 
planet,— between the air and the earth, the incumbent atmo- 
sphere above and the soil in contact beneath. In virtue of 
this great law, the air on the confines of the earth tends to 
penetrate the earth, and to be assimilated to it by becoming 
concrete; while the earth, in its turn, on the confines of the 
air tends to penetrate — to ascend into the air, and to become 
aitrial. Those earth-particles which are capable of the aSri- 
form state tend to rise into the air aa gas, vapour, odour ; 
and those which are not volatile, yet separable from each 
other, tend to separate from each other, and to effloresce into 
the atmosphere, and to constitute, on the confines of the air, 
earth-tis«ues as highly diffused and lace-like, as spreading 
and elastic, mobile and coloured — in a word, as aerial and 
bright as possible. I say bright as well as atrial, because 
the atmosphere is the realm of light and colours as well as 
of air. 

Such, under the law of continuity, the law of mutual assi- 
milation, mnst be the tendency between themselves of theae 
influential neighbours the air and the earth. The air-particles 
must seek downwards, and tend to become concrete like the 
soil ; the earth-particles must seek upwards, and tend to be- 
come insnlated as individuals like the air-particles, and to 
spread abroad in the air. Now, to what extent do we find 
this tendency actually realised in nature 1 To this it will be 
immediately answered, that the soil actually does absorb and 
retain in it a goodly quantity of air. The earth, also, it will 
be admitted, the longer it is exposed to the air, becomes more 
and more pulverolent ; nay, actually rises in clouds of dust. 
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Oertun earth-particlea also, of peculiar tectonic powers (potass, 
lime, &c.), in eecret places, where all la atill, are known to 
effloresce beautifully into the atmosphere, suggesting as it 
were, and anticipating, the vegetable kingdom. Naj, what does 
not Taporiae or effloresce inriaiblj, more or less ? The atmo- 
sphere over damp clay has a clay odour, and an iron smell is 
affirmed to be perceptible over damp iron. It aeems as if there 
were a tenuous inTisible efflorescence around the most filed 
bodies, not sensibly diminishing their weight however long in- 
vesting them, which a continued evaporation could not fail to 
do, but merging, fusing, rooting them in the ambient air, and 
fulfilling as far as poaeible the law of continuity between them 
and the air. Moreover, the moisture of the terraqueous globe, 
under the same law, is ever rising into the air as vapour, and 
thus forms the world of clouds, so varied, so beautiful, so 
grand, and no less beneficent than beautiful. For having 
ascended into the air and gained the aeriform state, the vapour 
is now called upon by the earth beneath, and that under the 
same law of assimilation, to be assimilated to the earth be- 
neath — that is, to become concrete, and to come down again. 
And, accordingly, down it comes, in rain, hail, snow, causing 
what to blind sensibility aeems no better than a war of the 
elements, but to intelligence a harmony and a mutual 
embracing. 

But this is not all. By the miracle of the creation of the 
vegetable kingdom at first, and by sowing the surface of the 
earth thereafter with the seeds of plants, the Creator baa pro- 
vided for the fulfilment of the law of continuity between the 
earth and the air to a wonderful extent. In fact, the vegetable 
kingdom as a whole, what ia it, when viewed in reference to 
the atmoaphere, but air become concrete as vegetable tisaue, 
piercing down into the earth, and rooting itaelf in it 1 And 
what ia it, when viewed in reference to the earth, but a system 
of earth -par tides — aqueous, gemmeous, earthy, or alkaline — 
poised in the air, which, in ao far as they are incapable them- 
selves of the aeriform state, are suspended in and diffused 
through the air to the utmost by the foresaid scaffolding of 
concrete air-elements and vapours, and eshale into it in forms 
more truly aeriform than those in which they enter the plant: 
DC, zecbvGoogIc 



Dr Macvicar on Vegetable MorpMlogy, 199 

fixed air ezhaliDg as vital air, leaving its carbon behind ; water 
becoming vapour ; the vapour also resolving itself into oxjgen 
and hydrogen, both of them more truly aeriform than the 
rapour itself ; hydrogen, indeed, the most exquisite of all aeri- 
forms, which, if it do not eshale from the plant into the 
atmosphere as pure hydrogen, it is only because it is obliged 
to take up carbon (one of the most fixed of all the elements) 
along with it, thus to render the vegetable kingdom fragrant, 
and to fill its cells with essences and oils, balsams and 
medicines manifold. 

And thus we see that a plant must be animated by both an 
ascending and a descending system of parts and modes of 
action, of which the characteristics are, that the ascending 
system most be an analytic or separative, the descending a 
synthetic or combining agency. And thus we are fully able 
to understand how a living plant may accomplish such acts 
both of decomposition and of combination as cannot be at all 
imitated in the bottles of the laboratory. 

But I confine myself here to remarking that, by this theory, 
by this additional law applied to vegetable nature, we obtain a 
full explanation of those features in the forms and structure 
of plants which the first law, the law of sphericity, fails to 
supply. That theory explains only the laminar, the paren- 
chymatous, and the cellular. It does not explain the fibrous 
and vascular, or the existence of stem, branch, or root. But 
all these are fully accounted for by the law of continuity, the 
law of assimilation, if that law be allowed to take efiecb 
between the earth and the air. In a word, if a system of air- 
particles is to be made concrete in the earth and diffused there, 
and a system of earth-particles to be rendered as aerial aa 
possible, and distributed through the air, what do we re- 
quire as an instrument and a realization, bub a radiating or 
branching root under ground, and a radiating or branching 
plant above ground, meeting in a stem which is common to 
both \ While the Law of Sphericity gives the foliage and the 
general contour of the plant, the Law of Continuity or Assi- 
milation (between the earth and the air) gives the stem, 
branches, and petioles, the root and rootlets. 

To this theory there also attaches a standard, by which the 
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plaee of a botanical Bpecies in the scale of vegetable forms 
may be determined. Thnsi the more snocesefully a pltuit 
maintains a spherical contoor, and at the same time ramifies, 
and subdivides, and mnltiplies its parts and organs, the more 
snocessfally it distribntes its foliage and suspends evth- 
particles in the air, just so much more perfect is the plant as 
such, considered as an individual. And the eame of the root, 
with regard to concrete air-particlea. 

Our theory also accounts for the substances of which plants 
consist, and the food which they require in order to growth, 
and therefore inrolres a theory of cultivation. All these 
points are at once indicated in oar conception of a plant ; 
namely, that it is an assimilatiye-diSueive apparatus placed 
on the confines of the air and the earth, and appointed to 
diffuse each in the other, and assimilate both. It is an appa- 
ratus (1.) for subliming earth •particles, for analysing and 
insulating them, for rendering them mobile like air-particles, 
and for carrying them up into the air ; and (2.) for con- 
creting air-particles, fixing them at the snrface of the earth, 
and carrying them down into the earth as concrete matter. 
Hence we are able to understand why such large quantities 
of earths and alkalies should be found so constantly in plants, 
and are led along with the school of Liebig to affirm the ne- 
cessity, in order to the succeasful cultivation of plants, of 
attending to the ashes of plants. But we are also prepared to 
find that, with the exception of the aehes, all the plant besides 
shall consist of concrete air-particles, or matter which the air 
CAD supply, and which can be best provided in the soil ; for it 
is not to be forgotten that, with the single exception of atmo- 
spherical nitrogen, all the air-elements are eartb-elementa also, 
and belong to the earth as well as come into it by descent 
from the atmosphere. They are also the elements of which 
organic remains mainly consist. Our theory suggesta, there- 
fore, as the grand desideratum in agriculture, along with per- 
fect tillage, not certain conditions as to the mineral consti- 
tuents of soil merely, nor abundance of manure (considered 
as a combination of carbon, hydrogen, and oxygen, with ni- 
trogen more or less) merely, but an adequate variety and 
abundaDcein the soil of lakes — that is, of air-elements in union 
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with earth-elements — for the roots of plants to act upon, ana- 
lyse, and absorb. And along with still improving methods of 
tillage, the construction of such lakes or dry manures with the 
greatest economy, and in variety answerable to the different 
crops which are grown, presents itself now fts the great aim 
of agrieultnraJ science, nature baring shown the examine in 
giving guano. 

But it is not the external forms and the chemical composi- 
tion of the vegetable kingdom only which our theory explains. 
It throws great light upon the internal structure of plants. 
Thus it not only leads us to infer that all the first and sim- 
plest plants, and all the first elements in every plant, shall be 
little hollow spheres — that is, cells, vesicles, or utricles ; but 
it leads as abo to expect that, as soon as this cellular mass 
can claim individuality, and constitutes a plant at once aerial 
and terrene, with both a descending and an ascending system 
and therefore a combining or concreting, and an analysing or 
rarefying mode of action accompanying, the cellular matter, 
nader the influence of the descending mode of action, com- 
mencing in the foliage, must, as it proceeds downwards, tend 
to concrete and combine into forms more and more continuous 
and dense, as, for instance, into vessels, fibres, and encrusting 
matter, still increasing in quantity as we approach the terrene 
part or root. Under the influence of the ascending, the sepa- 
rating, and rarefying system, on the other hand, the mass of 
cellular matter must continually tend to separate and expand 
into laminEs, or leaves and cells with their walls, still more 
and more bright and atrial (as in blossoms in particular, and 
parenchyma and the epidermis generally). 

Under the same state of things, it follows tJiat the distriba- 
tion of woody (or concrete air) matter and of ashes (diffuse 
earth-elements) in plants and trees shall be the converse of 
each other. The woody matter, as the product of the foliage, 
and of the descending concreting system, will be found in 
greatest strength in the interior of the stem and root ; the 
ashy matter or earth-particles, the product of the ascending 
system, in the periphery of the stem and of the entire plant 
or tree. 

That all these deductions from our theory are verified by 
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observatioD, is too well knows to require to be stated ; and 
here let ns conclade with a remark suggested b; the last 
ioferenee, which throws light upon a great question In high 
philosophy. 

It is well known, in accordance with what has just been 
shown, that plants and trees are atrial and light above, massy 
and strong beneath. Now, this fact in creation has usaally, 
in common with others of the same order, been held to be fully 
explained by a reference to its expediency. It has been said 
that plants have been wisely made light and aerial above, 
solid and tough beneath, to the end that they may be able to 
support themselves and brave the storm. Now this is un- 
doubtedly a good explanation bo far as it goes ; but from what 
has preceded, we find that it does not go to the root of the 
matter. From what ha3 preceded, we find that the lightness 
of trees above and their solidity beneath is not a particular 
expedient adopted in their interest alone, for securing a special 
end in their behalf alone. We find that it is secured in the 
fulfilment of a grand principle — that it is provided for in 
an all-embracing law, in the framing of which this particular 
end and innumerable other beneficent ends were provided for. 
These ends may indeed be advantageously contemplated by 
us in detail as such. But if we are to look for such ends 
in every individual object in nature and in every organ, we 
are only preparing ourselves for frequent disappointment ; for 
utility is not the point of view which ought to rule in our 
regards. In the natural as in the moral world, there is a 
higher principle than particular expediency or individual 
interest. There is a call all through nature, which is 
ever for order, universal order, the wellbeing of the whole. 
And accordingly there is in natural science a doctrine of 
general homology as well as of special utility. And truly 
wonderful it is to observe to what an extent, in the natural aa 
in the moral world, multitudes of special uses and individual 
advantages in detail are secured as often as supreme law is 
obeyed. Hence the grand aim at once of science and philo- 
sophy ought to be, the discovery of supreme laws ; and to this 
theme the preceding pages have been devoted in the delight- 
ful field of the vegetable kingdom. 
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On ike recent Earthquake Shocks in Cornwall, and Re- 
markable Whirlwind near Pemance." By Richard 
Eduonds, Esq. 

The author, after referring to the earthquake shock in 
Cornwall od the 2Ist of Octoher 1859, and the state of the 
weather on that occaaioa, as described by him in his paper 
read before the Royal Geological Society of Cornwall on the 
28th of the same month, and printed in the " Edinburgh New 
Philosophical Journal," Vol. XII., pp. 1-14, thus proceeds : — ■ 

Hemarkable aa was the 2l3t of October 1859 for the 
Buddenness with which cold weather set iu, it was not more 
so than the 14th of December following, at 3 p.m. of which 
latter day a dreadful whirlwind, in the form of an inverted 
cone, white as enow, was seen near Penzance, travelling in a 
□early straight line from north by east to south by west, at 
the rate of about 10 miles an hour, accompanied with a 
tremendous roar, from which the cattle in the fields fled with 
terror. The sound was compared to that of a dozen railway 
trains passing at one time over as many wooden viaducts, and 
was heard in several places 60 or 80 seconds before the whirl- 
wind arrived. Its whiteness proceeded from the great quan- 
tities of snow it had caught up ; much of which it afterwards 
formed into huge snowballs, and at intervals cast them to the 
ground. Its track from Trevayler to Zimmerman's Cot, a 
distance of more than two miles, was in many places strowD 
with orchard trees and the tallest elms, which it bad rooted 
up. The rookery at Trevayler, the seat of the Key. William 
Veale, was the first place that suffered. Through the midst 
of it descends, in a straight line towards the north-east, an 
avenue or road bordered on each side with a row of tall elms. 
Down this road MrVeale's coachman had gone that afternoon 
with his fowling-piece and dogs, but had scarcely reached the 
grove of ash-trees at the foot of it before he heard a most 
fearful roar, and soon afterwards, during a furious hailstorm, 
the trees of the grove were swayed to and fro in a most terrific 

* Resd hefura the Rojil Institutioa of Cornwall, st Troro, on the 11th of 
Maj ISeO. 
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manuer, and th« dogs gathered round him for protection. 
When the whirlwind had dieengaged itself from the trees, he 
saw it rushing towards the south b; west, carrjing ap the 
snow from the ground to a height of between one and two 
hundred feet. Its rotation was north, east, south and west, 
contrary to that of reTolring storms in the northern hemi- 
sphere. On returning up the avenue, he beheld three of the 
elms on its north-western side torn ap by the roots, and lying 
across the road with their heads towards the sonth, and an 
elm on its south-eastern side also torn up and prostrated in 
the same direction. When I visited the spot a few days 
since, I was struck with the remarkable manner in which the 
whirlwind had acted. It fell in an oblique direction first on 
the north-west side of the avenue, and I observed on that side 
as I walked down, first a tall elm half rooted up and almost 
ready to fall across the road. Five or six feet further down, 
on the same side, were the remains of another elm, which had 
been quite rooted up and thrown across the road. Then came 
four tall elms not at all injured, occupying 36 feet on the 
same side. Below these were the remains of two other tall 
elms, which had been rooted up and thrown across the road. 
Such is the description of about 80 feet of the north-western 
side of the avenue — its trees above and below this being 
uninjured. On the south-eastern side only one tree was 
blown down, and that was directly opposite the higher of the 
two last-mentioned uprooted elms. These facts seem to show 
that the centre of the whirlwind, where the four tall elms were 
left standing and uninjured, was comparatively powerless ; 
that its great strength lay between 30 and 40 feet from its 
axis ; and that its eastern side, by which the three last men- 
tioned trees on opposite sides of the avenue were prostrated, 
was more powerful than its western side — this last circum- 
stance being due probably to its rotating north, east, south and 
west, as it advanced southward, for the rotatory motion and 
the progressive motion would thus be combined on its eastern 
side to form its maximum power. 

Similar effects were produced a mile and a half south of 
Trerayler, at the entrance-gate of Alvertou House, at the west 
end of Penzance. A large elm about 40 feet eastward of that 
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gate, and another tree about 30 feet westward of the gate, 
were blown down, but the intervening tall elms were left un- 
injured. In the same manner It passed through the orchards 
south of Alverton House, rooting up the apple trees on its 
east and west, but leaving those in the middle of its path 
scarcely damaged. A woman was caught in it at Alverton ; 
but, being near its centre, she escaped unhurt, although un- 
able to breathe for a few seconds from the violence of the 
wind. Here, too, as at Trevayler, the eastern side of the 
whirlwind appeared more powerful than its western ; and it 
is very remarkable, that at Trevayler and Alverton all the 
trees overturned, whether by the eastern or by the western 
fiide of the whirlwind, were prostrated with their heads to- 
wards the south, or between south and south-east. That they 
should have been prostrated in that direction by the eastern 
side of the whirlwind I can readily understand, considering 
that it rotated north, east, south, and west, and was advancing 
towards the south by west ; but why those blown down by its 
western side should have been prostrated towards the south, 
or between south and south-east, is a question of less easy 
solution. I at first doubted the fact ; but the occupiers of the 
orchard and the coachman at Trevayler were so clear and 
positive in their statement of it, that I have no reason for 
questioning their testimony. The whirlwind, after passing 
close above Higher Lariggan House, and destroying part of a 
field of broccoli plants as if a harrow had been drawn over 
them, proceeded down the hill to Zimmerman's Cot, in the 
orchards of which it overturned some fruit-trees, and snapped 
asunder the tmnk of a large ash close by the road and stream 
running from Trereife Smelting-house to Newlyn. Beyond 
this spot it appears to have continued its course in the same 
direction to the sea, without doing much further damage. On 
the following day (the 15th of December), as stated in the 
newspapers, the shock of an earthquake was felt at Pately- 
bridge, and other places in Yorkshire. The snow, which set 
in at Penzance on the day of the whirlwind, continued there 
for a week — a very unusual length of time for this town. 
"The intense frost (says Mr Lowe of Highfield House), 
which set in with a rough N.N.W. wind on the 14th of De- 
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cember (the day of the whirlnind), reached a degree of cold 
on the 17th and 18th greater than ever recorded there in the' 
month of December since 1841." 

The earthquake ehock throngh nearl; all Cornwall, on the 
13th J&nuaiy 1860, at 1 0.32 p. M. (local time), during a squally 
and ttnuBn&lty dark night, appears to have been the severest 
recorded in this county. It was felt at great depths under 
ground, in several mines very distant from each other, although 
not in any of the mines of St Just, on the west of Penzance. 
On the surface, however, in almost every locality, the persona 
who felt it were probably twenty times more numerous than 
those who experienced the shock of the 21st of October. I am 
not yet prepared with a full account of it, but hope to be so at the 
next meeting of the Royal Geological Society of Cornwall. 

On the Structure and Development of Botrydium granula- 
tum.* (Plate.) By George Lawbon, Ph.D., Professor of 
Chemistry and Natural History in the University of 
Queen's College, Kingston, Canada. 
In prosecuting an examtnatioti of the freshwater Algte of 
Lake Ontario, I have had a good deal of trouble in arriving 
at satisfactory results regarding a little plant growing on the 
lake shore, which I now believe to be identical with the 
" Bladder-headed Laver" found by Dillenius between *' New- 
ington et Hackney, prope Londinum." I presume, also, that 
it is identical with Botrydium {Hydrogastrum) granulatum of 
more modem botanists, although the conflictingdeseriptions and 
figures contained in works presently within my reach are by no 
means so satisfactory as the account given by the old cryptoga- 
mist of the last century. This, indeed, is the reason why I seek 
to place on record what I conceive to be a true explanation, so 
far ae it goes, of the structure, mode of vegetation, and repro- 
duction of this little plant, which seems to be as interesting 
to the botanist as Amoeba is to the zoologist, a striking en- 
ample of the manifold physiological phenomena that may be 
enacted by the very simplest apparatus of life.f 

* Read berors the Botsnical Society of Edinbargh July 12, I860, 
t Llndley oliaeries — " One of the moit remarksble plants of Ihe order Fucacia! 
ii HadrigaitTMi^, which Eudlicber deccribes as a perfect plant, wilh root, atein, 
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To the westward of Kingston, near Mr Morton's distillery, 
there is a flat piece of land jutting out into the lake, but pro- 
tected from the action of the water by a barrier of shingle 
that has been thrown up by the waves. When an elevation 
of the water of the lake takes place (and this usually occurs, 
temporarily, several times a-year),* this bit of flat land is inun- 
dated or temporarily covered with water, like other low-lying 
portions of land along the lake shore. Its vegetation consists 
chiefly of a singular form of Ranunculus ecehratus, not more 
than three inches high, intermixed with Veronica peregrina, 
&c., and the pools and moist spots are covered with a profu- 
sion of Algse, such as NoatochinecB, OscillatoricE, Vaucheriee, 
Seemidece, and Diatomacece. In clayey spots the surface is 
covered with patches or clusters of green glossy spheres, not 
much larger than pin-beads. This is the Botrydium granti- 
latum, which is represented in fig. 1 in its natural site, the 
surface of a crust of mud. Fig. 2 shows the appearance of 
the plants as little etalked spheres, when seen in profile ; and 
fig. 3 shows one taken apart, and the earth washed away from 
its minute radical fibres. The plants are rooted very firmly 
in the soil. 

When viewed under a low power (as with a one-inch objec- 
tive), the little plant is found to consist of an upper globular 
part, or head, with a more or less elongated neck or stalk, and 
a widely ramifying root, consisting of very delicate branched 
filaments, all as shown in fig. 4. Although these parts are 
distinctly enough defined, and hare the semblance of sepa- 
rate organs, yet the whole plant consists of only one cell — 
there is but one internal cavity ramifying throughout the 
whole. This is filled throughout with a colourless, transparent 
fluid, slightly granular, as usual in cell contents. The head 
portion alone contains granular endochrome of a bright green 
colour, which, however, seems to be disposed as a lining on 
the inner surface of the cell wall, rather than to be mixed in- 

bud, and fruit, in imitation of the most highlj developed rscei, but all produced 
bj the braochliig of one single cell '. " If we except the reference to a bud, the 
idea here eipreised is not carried further than the real structure vuTsnte. 

* During the lait year or two, a slight permanent rise in the IotbI of Uie 
take In this neighbourhood seems to have been goin{[ on, previous to which 
there wa> a lubsidence. 
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diecriminately throughout the cell contents, the bulk of which 
in the head (aa elsewhere) consists of watery fluid. That the 
internal cavitj of the plant is continuous, that there is no 
membrane or other obstacle separating the mass of green endo- 
chrome, may be readily seen by gently pressing the glass 
cover, whereupon the endochrome, previously confined to the 
globose part of the head, readily passes down the neck -tube, 
and finds its way into every ramification of the root, if the 
pressure be continued with sufficient force. 

While the plant is immature, the endochrome does not pre- 
sent granules of any great size — the appearance, even under a 
one -eighth inch objective of Grunow, being that shown in fig. 5. 
But as it gradually matures, it is found to contain spherical 
granules of larger size, which are filled up with green endo- 
chrome, often itself in the form of distinct chorophyll granules. 
It is these spherical granules, or gonidia, as they have been 
termed, that are concerned in the reproduction of the plant. 
They are represented in fig. 6. As the term gonidium in- 
volves theoretical considerations as to the genetic value of a 
body, I shall merely call them epherules. 

From the above description, it will be seen that the mature 
Botrydium consists of a transparent sac, branched in the 
lower part, filled with fluid, and containing in the upper part 
or head endochrome, in which are numerous sphenilee. This 
sac, which is very tough and elastic, is distended with the 
fluid contents, and consequently presents a turgid appearance. 
Thus, if pricked with a sharp point, the sac bursts, and the 
watery contents are squirted out with force, scattering the 
spherules. This may probably take place spontaneoasly. 
AiVhen exposed to drought, the sac collapses, and allows exit 
to the spores by its gradual dissolution. But one of the most 
curious facts that I have to mention is one that probably ex- 
plains the adaptation of the plant for its peculiar habitat. If 
a patch of Bolrydium in situ is covered with water for a few 
hours, and then examined, it will be found that the sacs have 
burst spontaneously and scattered their contents, even although 
they did not appear to be quite mature. This result seems to 
depend upon a process of endosmoais. Moisture is absorbed 
through the whole surface of the plant, and to such an extent 
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as to barst the already targid aae, and thua the spherules are 
set free, and floated away from the parent, to form new colo- 
nies. While the collapsing of the plant by drought, and its 
gradual dissolution on the subsequent application of moisture, 
is one means of permitting the freedom and development of 
the spherules, the inundation of the plant's habitat by the 
water of the lake is a more apeedy, and probably a more cer- 
tain mode of determining the rupture, and transporting the 
spherules to suitable localities for germination. 

These spherules, when carefully watched after their exit, 
are found to assume a new aspect. They gradually lose their 
spherical form, becoming more or less elliptical or elongated, 
and then passing through successive stages, indicated in figs. 
7-14, nntil they hare acquired the globose head, and neck, 
and root of the parent. The whole process of transition is so 
simple, that I need not do more than refer to the figures. If 
a process of impregnation takes place, I think it must be 
looked for after the spherules hare quitted the parent sac. I 
hare certainly seen phytozoid-like bodies apparently produced 
from the granular endochrome ; but as to the contact of these 
with the spherules, and the effect thereof, this is precisely the 
point at which all such investigations become misty. 

Several points remain still to be noticed. 

Most algse absorb nourishment through their tissues from 
the surrounding medium. This is not the case with Botry- 
dium. It is furnished with an eztensirely ramifying root, 
the object of which is, not to spread over the surface, and give 
off buds for new individuals, as has been stated by some 
writers, but to enter the soil and absorb nourishment. Several 
authors have admitted this to a certain estent. Berkeley sug- 
gested the probability that " the rooting threads of Botrydium, 
Caulerpa, &c., do absorb nutriment from the soil, and perhaps 
for the reason that they are frequently exposed to the dry air, 
and would therefore wither without such a provision," &c. 
Not only islt capable of so absorbing nourishment ; it is truly 
a terrestrial plant, furnished with a widely ramifying absorb- 
ing root, whose fibres do not contain endochrome ; and it is 
incapable of being developed under water, for submersion has 
the effect of bursting its cell-wall. 
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Most authors regard Bottydium as unicellular, and truly 
so. Hassall, while merely quoting in the text brief charac- 
ters from Greville and Harrey, gives a drawing (Plate 77, 
fig. 5) whicli by no means represents an unicellular plant, 
and I do not understand it. 

While correctly describing this plant as developed from a 
" spore " or " gonidium," we find many authors also describing 
an additional mode of increase. This is best shown in End- 
licher's figure (Lindl. Veg. K. fig. 9). In the words of Grif- 
fith and Henfrey, it is described aa follows : — " The figure 
represents a specimen with a second budding from it by vege- 
tative increase, and in this way the plants come to form tofts 
or groups like little bunches of grapes ; hence the name " 
(Miorogr. Diet. p. 103). In reference to this statement, 1 would 
mention that I have not been able to find a single instance of 
a bud aiising or being given off in this way from a filament 
to form a new plant. It may, however, occur. But it must 
be observed, that the appearance of the plants in clusters does 
not depend upon such a mode of growth. If it did, we should 
have each cluster consisting of difierently sized globules, ac- 
cording to their respective ages ; whereas there is usually a 
general uniformity in size, showing that all the plants of each 
cluster are about the same age, and have probably arisen con- 
temporaneously from one batch of spores. 

1 shall, in conclusion, offer a few observations on the no- 
menclature of the plant, which must be prefaced by a list of 
synonymes : — 

Jjiehenoides fungiforme, capittdts vet veaicvlU gph/ericig aqueo 

humore repletit. — " Ray, Syn. iii. p. 70." (Dill.) 
Tremella patuatris, vesicitlU aphmricis fungiformibuB, Tha 

Bladder-headed Laver, — Dillcniua, Historia Muscorum, ' 

p. 55, t. X. fig. 17. 
Ulva sphcerica aggregata. — " Linn. Fl. Suec." (Linn. Sp. PI.) 
JTlva jranwZafa.— Linn. Sp. Plant, ed. 3, t. ii. p. 1633. 

Syst. Veg. Lichfield ed. vol. ii. p. 831. (Eder, Enumer. 

PI. Fl. Danicffl, p. 14. Lightf. Fl. Scot. 2 ed. vol. ii. 

p. 976. 
Tremella granvlata. — Linn. Syst. Not. ed. Gmelin. Beg. 

Veg. torn. ii. p. 1446. Hudson, Fl. Anglica, p. 566. 

Wither. Arr. Br. PI. 3 ed. vol. iv. p. 80. Both, Sims' 

Ann. Bot. vol. i. p, 279 (description very good). 

Cioogic 
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Ulva radicata. — " H«tz. in Act. Holm, p, 261" (Agardh). 
Vattcheria radicata. — Agardh, " Dtsp. p. 22," SjiecieB Al- 

garum, vol, i. p. 465. 
Vauekeria granwlata. — " Lyngbye, Hydroph. p. 78." (Ag.) 
Linkia pranulata. — "Wiggers, Prim, Fl. Holsaticte, p. 94," 

according to Agardh, but not of Micheli, nor Both. Coa- 

snlt Sims' Bot, An. toI. i. p. 269, &c. 
Botrydium arc/itlaceum. — " Wallr. Ann. Bot. p. 153." (Ag.) 
HydTogoitrtim granulutum. — " Desv." " Endl." Lindl. Veg, 

K,. 3 ed. p. 21, Eg. 9. 
Botrydium granviatwa. — " Grev. Alg. Brit, p. 196, t. 19." 

» Hook. Br. Fl. p. 321 ." (Haas.) Hassall, Brit. F. W. Algw, 

p. 305 (pi, Ixxvii. fig. 6, is unlike the Canadian plant). 

Mohl, Veg. Cell. p. 3, fig. 1. Berkeley, Int. Crypt. Bot. 

p. 83, fig. 24. Griffith and Heufrey, Micn>graphic Diet. 

p. 103, fig. 75. 
" Gongos^ra elavata, Kvtz.1" (Hass.) 

Although some modem works on Algse do aot contain any 
but recent references, it will be Been from the above list that 
this plant was familiar to our early English botanists, and 
it was correctly understood by them so far as their means of 
observation permitted. They seem also to bave vied with 
each other in giving it new Dames, most of which have proved 
unfortunate. The old descriptive names of Ray and Dil- 
leuius are good. Linnceus first termed the plant Viva granu- 
lata (1764), and subsequently in Gmelin's edition of the 
" Systema Natnrre," we find it removed to the genus Tremella, 
the specific name granulata being still retained. These two 
names were followed by many authors, both in continental 
Europe and in England ; but Retzins had at an early period 
(1769) described it under the name of Viva radicata, and 
this, as a gpecific name, was subsequently taken up by Agardh 
in preference to the prior one of Linnseua. Another specific 
name {Botrydium argiHaeeum, Wallr.) originated about 1 81 5. 
From tbis statement it will appear that whatever generic 
appellation is chosen, the proper specific name is the Linnean 
one (Z7.) granulata., 

In regard to the generic name there is more difficulty. Oar 
modern ideas of classification require that the plant should not 
remain either in Viva or Tremella, and there seems also to be 
good reason for separating it from Kauc^ei'ia- I' must, in fact, 
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form a genua by itself. Of the special generic names that have 
been proposed for it, that which has priority is undoubtedly 
Linkia or Linckia ; but that genus of ^Igte, orginally pro- 
posed by Micheli, does not seem to have been intended by him 
to include this plant, much less to be restricted to it. On the 
contrary, Both describes four species of Lineina; one of 
which he compares to Tremella granulata, L., in regard to 
form and size, expressly stating that it is distinguished from 
that plant by important characters which are detailed. More- 
over, we find (Lindl. Veg. K.), not only Linkia, Micheli, 
among the Nostochineee, but Jjynckia, Lyngb., among the 
Oacillatorice, besides a " Rivularia Linckia, Roth ;" Linkia, 
Persoon, In Gentianacece ; and Linkia, Cavaniiles, in Prote- 
acecB. Herr Link might well exclaim, " Save me from my 
friends I" The result seems to be that all these generic names 
are practically sunk into synonymes. Whatever group may 
be chosen by botanists to commemorate Link, it is evident 
that it cannot be the bladder-headed laver of Dillenius. The 
next generic name that appears is -Botr^diwm.Wallr., which 
is expressive enough, and has been adopted by most English 
writers ; but it was originally associated by its author with 
the unnecessary specific name argillaceum. Greville retained 
the generic term, and restored the Linnean specific name, and 
I hope in future the example will be followed. Hydrogaa- 
trum ie more recent, and should be dropped ; so also of Gongo- 
seira, Kutz., if it refers to our plant, which seems doubtful. 

I ought to mention that I have not had an opportunity of 
referring to the works in which correct descriptions of Botry- 
dium are most likely to be found, viz. those of Dr Greville and 
Kiitzing, 

The conclusions that seem warranted by the above observa- 
tions are these : — 

1. Botrydium granulatum is an unicellular plant. 

2. It is strictly terrestrial, and is incapable of being de- 
veloped under water, like most algse. 

3. It Is furnished with finely branched root fibres, which en- 
able it to absorb nourishment from the soil, like other land 
plants. 

4. Beprodnction is effected by means of young spherical cells, 
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formed ia the endoclirome in the interior of the parent one, 
which are eet free at maturity, by the bursting of the cell 
membrane of the parent 

5. Etcq where the plant is not mature an inundation of the 
habitat by water bursts the membrane, and thus effecta the 
liberation of the spores. 

6. If a process of impregnation occurs, it probably takes 
place after the spherules and endochrome have been ejected. 

7. The plant does not increase by buds ^ven off ^om the 
radical filaments (as stated by several writers), so far as the 
author has obserred. 

Emptattatian of Plate II. 

1. Cnut of mnd, with muncraiu apeolnieiu of Solri/diitm grantilalttm on ita 

■orfkc*. BatuTkl alie. 

2. The wme Men in profile in titit. Nktond lUe. 

a. A liiigle plant detached Avm tb« mU. N&tural aiie, 

4. The nma u *md under a low power (one inch objective). 

5. EodochroDia from the gtoboae head of the immature plant, aa leen under an 

elghth-lneh obj»ctl>e with low ajepiece. 

6. Spherical eellulea, (" gonidla," " leiting iporea "), from endochrome of ma- 

ture plant. (1th inch.) 
7-Ii. Spore* or apberulea in nicceniie atagec of development, ihowlng the 
prlndpal atepa of tmuiUon into a plant (}ih Inch.) 



On the Colour of the Rhone. By John Davy. M.D., r.R.S., 
&c., &c. 

This river, as it flows out of the Lake of Geneva and through 
that city, is, as is well known, remarkable for the beauty of 
its colour, — a colour, for the most part, almost of as pure a blue 
as the sky overhead when unclouded ; indeed, on comparing the 
two on a fine day, the one, to my eye, chiefly differed from the 
other in being of somewhat less intensity. 

To what is this colour owing 1 Is it merely the property of 
the water itself, — its true colour, as seen flowing in a deep or 
full stream t Or is it caused by the presence of some adventi- 
tious matter, such as iodine, as has been conjectured ? 

I am not aware of any facts in favour of the latter sv^posi- 
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tion ; ftll that we koow for certain respecting water appears 
to support the former, viz^ that blue ia tiie colour of water 
when pure, and seen in maBs or accumulated volume, — a 
ooBolusion previooaly and long ago arrived at b; the auUior 
of " Salmonia."* In proof of this, it need hardly be mentioned 
that blue is the colour of the ocean out of soundings ; that it 
is the hue of glaciers, and also of all deep lakes the waters of 
which are of ordinary parity. Such observations as I made 
at Geneva, in a recent visit to that city, accord well with the 
above inference. I shall mention a few of them. 

1. Not only is the water of the river there perfectly oolonr- 
less and transparent when viewed in a small quantity, as seen 
in a water-jar for instance, but also the bed of the stream 
generally is of a light-gray hue, almost white. A portion of it, 
the latter, taken from a shallow part at a short distance from 
the bridge nearest the lake, was found, on examination, to he 
composed chiefly of carbonate of lime in minute granules, mixed 
with a very little silicious sand and a very minute quantity of 
vegetable matter. This bed, therefore, by any light which it 
might reflect, would not alter the colour of the water; a por- 
tion of the specimen which I examined, placed under blue glass, 
did not in the slightest degree impair the purity of its hue. 

2. Though the quality of the river-bed is chiefly that just 
described, there are some exceptions. In some spots, the bottom 
is covered with aquatic plants ; these, as well as I could judge, 
looking at tbem through some feet of water, are of a dark 
green ; in other spots, the naked bed is formed of matter of a 
fawn colour, or of a brownish hue. Over both, the colour of 
the river is also more or less exceptional. Over the weeds it 
has a darker colour than ordinary, is of a less distinct blue, 
there appearing as if clouded. Over the other kind of bed, 
the change of colour is to that of a tender greenish hue, and 
this in gradation from the purer blue, — a change probably de- 
pending on a gradual shallowing of the water, and alteration 
of the colour of the bed. 

3. Where the river is deepest, and where also its current is 
most disturbed, its water most agitated, and consequently 

* S«g "SslmoDik," 4^1 edit., p. 3T3(t 1(3. , where the colour of wtt«ri*di*- 
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least affected by traoBmitted light from tbe bed, there the pore 
blue of the Btream ia most dietiact. 

The variations of hue whicfa the river exhibits in a slight 
degree aud very partially, are seen in a more marked manner 
and to a greater extent on the wide expanded surface of the 
lake, owing probably to alterations in its depth, and to the 
variable quality of its bottom reflecting light. However ex- 
plained, the effects under a serene sky are very beautiful ; 
on no other lake have 1 ever witnessed the same in sach per- 
fection, especially the finer shades of blue and green, of ex- 
quisite purity and delicacy — and this whether distinct, irregu- 
larly intermixed, or by insensible gradations mellowing one 
into the other. In times of storms, with an overhanging dark 
sky, we may be sure that the aspect of the lake, like that of 
the ocean, is altogether of another character. A lady well 
acquainted with it from residing on its shore, made use of a 
strong expression when referring to the change : she spoke of 
its appearance, Trhen so overcast, as " almost terrible, it was 
BO dark ;" showing, it may be remarked, that at least some 
of the beauty of colour of water, under a serene sky, is owing 
to the light of the atmosphere reflected from its surface. 

The I^ke of Geneva, the largest of the Swiss lakes, affords 
a striking example of the purifying influence exercised by it 
on the water which it receives and discharges, — allowing, by 
rest, the particles of matter suspended in its affluents to sub- 
side, and this without in any material degree affecting the 
chemical composition of the water. The Khone, descending 
from the Alps is, where it first enters the lake, turbid and 
nearly of the same hue as the Khine before it reaches the 
Lake of Constance, and from the same cause — the minute frag- 
ments^ chiefly of clay-slate, mixed with particles of limestone 
and of quartz, in a state of mechanical suspension. These 
subside on rest, the flner limestone particles probably in the 
deeper parts, the larger particles of clay-slate in the shallower 
and higher, giving rise to different qualities of bottom, — which, 
affecting the light reflected from them, thereby modify the hue 
of the water. As regards chemical composition, probably 
there is little difference between the affluents of the lake and its 
great effluent- Both contain carbonate of lime held in solution 
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by meana of carbonic acid. Some of this carbonate, it may 
be, is deposited to form the bed of the rirer where the Khone 
floTB oat of the lake — this owing in part to increase of tem- 
perature, and in part to agitation. If so, this may account 
for the slight degree of milkiness which I fancy is perceptible 
in the bine hoe where the river is most rapid and broken. 
Mid also for the fine granular state of the carbonate of lime 
(as seen under the microscope) in the sedimentary deposit 
eonstitating the bed of the river. 

The sabject — the colour of the Kbone — recalls a like colour, 
and in as great perfection, which I have seen in pools of water 
in Gornwall, in the parish of St Stephen ; pools the beds of 
which are lined with white clay derived from the decomposi- 
tion of granite. These pools are artificial reservoirs made 
expressly for collecting this clay, which is of so mtich value 
in the manufacture of porcelain. Simple rest suffices. Though 
shallow — not more, I believe, than two or three feet deep— yet 
the water in them, when it has become perfectly clear by the 
subsidence of the clay, is of a fine blue seon at a certain dis- 
tance, offering a very Btriking appearance contrasted with the 
general surface of the ground, and more especially with the 
reservoirs, — such as are adjoining, firom which the water haa 
been drawn off — of almost snowy whiteness. Is not the colour 
of the water in this instance, under the peculiar condition of 
resting on a pure white bed, explicable on the postulate that 
blue is the proper colour of water, and confirmatory of it \ 



On the Distinetiotu of a Plant and an Animal, and on a 
Fourth Kingdom of Nature.' By JOHH Hooo. M.A., 
F.R.S., F.L.S., &c. (Plate III). 

I have for many years past, whilst examining some of Uie 
simpler living Beings of the Creation, experienced the very 
great difficulty of defining the characters which should point 
out with accuracy whether certain organised beings of the 

* Thii pBp*r was resd to the Section D— " Zoology end BoUn;, including 
Phjiiology "— of the Britlib AHocUtioD, it the Meeting held in Oxford on 
June 38, 1860. 
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lower or pTimary forms of life belong id reality to the vege- 
table or to the animal kingdom ; and, indeed, three years ago, 
the following statement on this subject was published by me, 
after long entertaining the same views : — " Although, strictly 
speaking, in nature there may be no actual distinctioo between 
these two kingdoms, and that life in the lowest animal and 
that in the simplest plant may be the same, both beings hav- 
ing the same properties of existence, in their receiving nourish- 
ment, in their power of increasing in size, in their propagation, 
as well as in their being subject to the same penalty of life — 
namely, death, — still the naturalist must endeavour to draw a 
line of demarcation between these two great provinces, for the 
.sake of the arrangement and classification of the infinitely 
numerons living beings or organisms existing in the world. 
And for this purpose, the clearest and most certain distinction 
hetween an animal and a vegetable seems to be the presence 
of a stomach or a stomachic-sac and of a muscular (and 
nervous) apparatus in the former, and the entire absence of 
them in the latter." (Trans, of the Tyneaide Naiuraliate' 
FUUClvh, vol. iii. p. 166.) 

I have been also long aware that several foreign naturalists 
had many years previously introduced the animal-vegtUible 
theory. This, which appears to have received very few or no 
active supporters in our own country, comprised the ideas that 
some minute organisms were at the first period of their exist- 
ence animaZs ; and that, after enjoying for a short time a 
locomotive animal state, they became true vegetables, devoid 
of all further locomotion, but fixed permanently by their roots 
or bases. Such living beings, organised creatures, or organ- 
isms, were by them termed Zoospores or Zoocarpg — i.e., 
" animal-seeds," or " animal-fruits-" 

Moreover, in a still earlier memoir, published so long since as 
the year 1839, in the " LinneaQ Trans." (vol. xviii. p. 376), I 
wrote, "Notwithstanding the power of locomotion has generally 
been accounted as one of the strongest tests of animal life, and 
.that which constitutes the most obvious difference between an 
animal and a plant, still this power is not alone confined to the 
beings included in the first great division of nature ; for many 
observers have witnessed it in subjects which pertain to, and 
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really are members of, the second division, or the vegeteble 
kingdom." 

Thus locomotion, although apparently apontaneons. has 
long ceased to indicate the distinction of animality, which was 
relied on bj Linnmis as hia fourth character, in these words : 
— "Antmalia sponf^ ee moventia." So, in like manner, 
iodine and starch (amylam) have, if not failed to settle, at 
least greatly weakened, by their presence in certain organisms 
which are clearly animal, the determination of decided yege- 
tability. 

Again, tlie four component or chemical elements, hydrogen, . 
carbon, nitrogen, and oxygen, have been considered in the 
endeavour to point out the same distinction, but without posi- 
tive success ; for it is well known that in animals nitrogen 
(azote) is copiously present in their tissues, whilst in some 
plants a small quantity is discoverable. The former, also, in 
respiring, consume oxygen and exhale carbonic acid gas, 
though the latter beings, in the same process, give out 
oxygen, 

Our distinguished zoologist Professor Owen, on this sub- 
ject, thus well observes : — " Chemical antagonism fails as a 
boundary line where we most require it — viz., as we approach 
the confines of the two kingdoms. Wohler has shown (in 
" Wohler and Liebig's Annalen," p. 206, 1843), that some of the 
free and locomotive rolygaalria eliminate pure oxygen as the 
ultimate metamorphosis of their tissues; and on the other 
hand, Dra Schlossberger and Dopping have proved (in same 
Annalen, hd. Ki. p. 119) that mushrooms and sponges exhale 
carbonic acid. The green-coloured matter called " chloro- 
phyll," which is common in most plants, exists in the Poly- 
gattria, in the green Planarice, and the fresh-water potype." 
— Owen's Hunterian Lecluree, p. 4, Invertebrates, 2d edit 
1855. 

But the latter part of this extract, I mast observe, is evi- 
dently to be received with some qualification, for surely all 
fungi and all sponges cannot be said to exhale carbonic acid. 
Indeed, with regard to the fresh-water sponge {Spongilla flu- 
viatilis), I have some time since shown that living specimens, 
under the direct influence of strong sunlight, give out name- 
Dc, zecbvGoogIc 
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roos babbles of gas, which was clearly found to be oxygen. 
(See " Annals," and " Mag. Nat. Hist." 2d series, toI. yii. 
p. 192, 1861.) 

So also many of the lufuBorians, which Dr Ehrenberg has 
more recently termed the many-stomached animalcules (Poly- 
gastria), are known to exhale oxygen after the manner of 
true vegetables. 

And likewise, I had preriously demonstrated that the 
white or |>ale.«o1onred specimens of the same species of Spon- 
gillix, when placed in a bright sunshine, received a beautiful 
green colour, as in plants — that greeu-coloured matter being 
" chlorophyll," or, as others have named it, " endochrome," 
or " chromule." The experiments are detailed at length in 
the " Maguine of Natural History," vol. iv. (New Series), 
p. 259, 1840. 

Hence, then, most observers would have no hesitation in 
placing the fresh-water sponge within the supposed limits or 
boundary line of the vegetable kingdom. 

Further, Professor Owen, in his recent and beautiful book 
on Palnontology, gives us the following definition of a vege- 
table. When the living " organism is rooted, has neither 
mouth nor stomach, exhales oxygen, and has tissues composed 
of cellulose, or of binary or ternary compounds, it is called a 
' plant.' " 

And I here add his definition of an animal, taken from the 
same publication. When the living " organism can move, 
when it receives the nutritive matter by a mouth, inhales 
oxygen and exhales carbonic acid, and develops tissues the 
proximate principles of which are quaternary compounds of 
carbon, hydrogen, oxygen, and nitrogen, it is called an 
' animal.' " 

These definitions are on the whole the best which 1 have 
yet seen, but I am doubtful as to what degree of reliance can 
be placed on these chemical elements. 

The two principal characteristics, however, of an animal are 
undoubtedly the muscular and nervous systems, which do not 
exist in a plant, and which Professor Owen has not included 
in those definitions. 

Linnieus, in his 12th edition of bis " Systema Katnne," 
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which WM the last that he lived to correct, and whiolt was 
published ia 1766, very nearly ft century ago, arranged all 
natural bodies into three kingdoma of natore. These are de- 
fined by him in these words ; — ■ 

" Lapidtt corpon ooDgeaU, nee tIvb, hoc wiDtientia; 
regttabilia corpora organlaata et vitt, noa aentlentia ; 
AAimaiia corpora orguiuttk et v[vb, et leiitlaaliB, ipontsqae «« moventia." 

Or, as Professor Owen has thus translated them : — " Minerals 
are onorgauised ; Vegetables are organised and live ; Animala 
are organised, live, feel, and move spoataneonsly." But, in 
the last definition, the word " seutientia," I conceiTe, is not 
adequately rendered by the English word " feel" alone ; for 
it means, with respect to aJiimala, something »w>re; in fact, 
that they are possessed of, or endued with, aeneation ; that 
ia to say, they can discern, or perceive by the aenaea, — all, or 
more than that of " feeling." 

As anatomical investigations, accompanied with that greatly 
improved instrument, the microscope, have rendered, since 
the time of the illustrious Swede, and especially within the 
last twenty years of the present century, our knowledge of 
zoology and botany, both recent and fossil, more extended 
and accurate, the definiiiona given by Linnraus must at this 
day be considered as insufficient and much too concise- I 
have accordingly attempted to enlarge them, in the following 



MineraU are bodies, hard, aggregative, simple or com- 
ponent, having bulk, weight, and often regular form; but 
inorganic, inanimate, indestructible by death, insentient, and 
illocomotive. 

Vegetables are beings, organic, living, nourishable, stom- 
achlesB, generative, destructible by death, possessing some 
sensibility ; sometimes motive, and sometimes locomotive in 
their young or seed state ; but inanimate, insentient, immus- 
colar, nerveless, and mostly fixed by their roots. 

Animals are beings, organic, living, nourishable, having a 
stomach, generative, destructible by death, motive, animate, 
sentient, muscular, nervous, and mostly spontaneously loco- 
motive, but sometimes fixed by their bases. 

D.D.t.zeabvCi00glc 
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I am veil aware, that in characterising animals aa " having 
a stomach," it may he said that certain of the lower animals 
do not possess that organ ; yet hj that word I mean not only 
a stomach in its strict sense, but also a stomachic cavity, bag, 
sack, or poach. And I have omitted, as too uncertain, the 
character of a " mouth," because the orifice or entrance into a 
bare cell, eyen in the lower plants, may be esteemed by some 
as such an organ. 

Next, with regard to a fourth kingdom of nature, some 
foreign naturalists have maintained, for some time, another 
kingdom in addition to the three which are usually adopted, 
and of which the definitions have been already noticed. 

In the opinion of some writers, two kingdoms of nature 
might be held sufficient — namely, (1) the Inanimate and (2) 
the Animate; or, (l) the Inorganic and (2) the Organic; yet, 
for an entire century at least, three kingdoms have been most 
generally received. 

In lately perusing Professor Owen's excellent work on 
Paleontology, which was first given to the world last year in 
the new edition of the " EneyclopBedia Brltannica," but now 
(1860) published, nlth a few additions, in a separate and 
handsome volume, I found that he has introduced the "King- 
dom Protozoa" in his "Systematic Index" as the first, and 
placed it before the "Kingdom Animalia," which he has con- 
stituted the second in order. 

Previous to the descriptions of the different subjects of these 
two " Kingdoms," the learned author thus writes : — " The 
two divisions of organisms called 'Plants' and 'Animals' are 
specialised members of the great natural group of living 
things ; and there are numerous beings, mostly of minute size, 
and retaining the form of nucleated cells, which manifest the 
common organic characters, but without the distinctive super- 
additions of true plants or animals. Such organisms are 
called " ProtoEoa," and include the sponges or Aviorphozoa, 
the Foraminifera or Rhizopods, the Folycystinecs, the Diato- 
macew, SeemidecB, GregarincE, and most of the so-called 
Polygaatria of Ehrenberg, or infusorial animalcules of older 
authors." 
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And tiae is the airangemeiit whicb the same »ttthor has 
made for these orgaBismB ; — 

"KiiTQDOM, PROTOZOA. 
Clau, AMORPHOZOA. 
RHIZOPODA. 
BttB.ou8i, POLYCVaTINEif:. 
Oau, INFUSOEIA." 

But since oatiiralists are divided in opinion — and probably 
some vill ever continue so — irhether many of these organisnis, 
or liring beings, are animals or plants, the word Protozoa, 
i.e. first or " early animals," which was formed by a foreign 
naturaliBt, can alone include those that are admitted by all 
to be animals or " zoa,"* which are already members of, and 
included in, the Kingdom Ammalia, and not those concern- 
ing which it is doubtful whether they be not rather " plants" 
or phyta. So, again, the word Amorphozoa, meaning " amor- 
phous" or formless animals, which Professor Owen makes his 
first "class" of the Kingdom "Protozoa" is incorrect, for 
most of the organisms inserted in it are the sea and fresh-water 
sponges, the animality of which still remains in doubt ; for 
many, including some of the most distinguiahed of foreign 
naturalists, as Agassiz, Von Siebold, Stannins, Van der 
Hoeven, &c., maintain their vegetability. 

Also, the late Professor Ehrenberg accounted the Desmidece 
and DiatomacecB to be true animals, whereas several authors 
now assign to them a pla^e among vegetables; and these 
more accurate observations confirm what I had twenty-two 
years before supposed would be the case ; for I at that time 
said that some of those bodies then referred to the Infusoria 
would probably turn out to belong to plants. 

Hence, it is evident that naturalists cannot agree in the 

* ThtgigdonbtlcM the proper mmDinggancrallyusigixd to tbiiworil. zf>r, 

tha aubnaiitiTe, ia ui " animal," but Za>l(, ths adjective, which la rarely lued, 
Blguifiei "lining:" Bee Homer, II. ii. 693. Therefore, in tlila latter leiiae 
iVoMica would be the ;frji living ("things" or "beings" underBlood). But 
this would certslnlj caoae erran. So Amorphoioa would in thia lut aeDM 
maan " formleu living" (thinga), including many lower pUmtii «till thlt ii 
not what M de. RlrLinTiile intended when he formed that word, becauae he 
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uloptioQ of sncli characters as are oonsidered mosi; satisfactor; 
in limiting, or in drawing a line of demarcation between, 
these two kingdoniB. 

If, then, as Professor Owen states, " as the knowledge of 
the nature of animals and plants has advanced, the difficulty 
of defining them has increased, and seeme now insuperable " 
(Hnnteriaa Lectures, Invertebrates, p. 2), it appears to many 
desirable to place those creatures, or organic beings, whose 
nature is so doubtful in a fourth kingdom. And although I 
at present do not feel quite convinced of the immediate neces- 
sity of doing so, or that it will ever remain — notwithstanding 
the progress which we hope will continue to be made in 
physical science — impossible for man to determine whether 
a certain minute organism be an animal or a plant, I here 
suggest a fourth or an additional kingdom, under the title 
of the Primigenal kingdom, 

R»oNtni primtgenum:, 

contiueaf Psotoctista, i.e., 
Photophyta et Pkotozma. — 

This Primigenal kingdom would comprise all the lower 
creatures, or the primary organic beings, — ' Protoctists,' — 
from ^un(,firet, and Jtnn-i, created beings; — both Pro top Ay fa, 
or those considered now by many as, lower or primary beings 
having more the nature of plants ; and Protozoa, or such as 
are esteemed as lower or primary beings, having rather the 
nature of animals. And to those formless or amorphous 
beings, whether partaking more of a vegetable or of an 
animal nature, I give the name of Amorphoctista — i/iig- 
fo*r/ori — instead of Atnorphozoa, originally bestowed on 
them by the French writer M. de Elainville. 

But I must here mention that the word " Amorphoctista" 
ttnly applies to the living beings of Sponges in their fresh 
state, and does not mean that the Spongiaries (Spongiaria), 
or skeletons, or remains of the sponge after the death and 
decomposition of the live jelly, or living being, — Spongioc- 
tiston, — are without f«m, for a great many spongiuies are 
not amorphous, but have very distinct forms. 

The Primigenal kingdom might be placed either the fourth 
and last, or between the vegetable and the animal kingdoms. 

D.D.t.zea by Google 
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So I m&j add the deacription of ancient or fossil remama, 
or created beings, whether the word " PaltBontology " or its 
Bjnonyme PaUeoctiatology be nsed, will of course include 
both PalcBozoology, the account of ancient or former animals, 
and Palceophytology, the description of ancient or former 
plants; although I fear the word Palatoprotoctietology, 
signifying the account of former or ancient lower creatares, 
or primary organisms, would perhaps approach too near to 
the objectionable character of " sesquipedalia verba" to be 
brought into general use- 

Since, indeed, the vegetable and animal kingdoms have 
been well compared to two lofty pyramids,* which diverge 
from each other as they ascend, but are placed on, or united 
in, a common base; this base, then, might fairly represent 
the Frimigenal kingdom, which includes the lower creatures 
or organisms of both the former, hut which are of a doubtful 
natnre, and can in some instances only be considered as 
having become blended or mingled together. 

The annexed diagram (Plate III.) will perhaps show more 
clearly the divergency and union of the several kingdoms, by 
the different colours that are used. 

The hrown represents the earth and the mineral kingdom ; 
and which is drawn higher than the two pyramids, for the 
purpose of representing the highest peak or mountain on the 
surface of our globe, and as being above the known limits of 
either vegetable or animal existence. The yellow colour de- 
notes the vegetable kingdom ; the upper portion of tlie first 
pyramid is tinged gradually darker, in order to exhibit the 
highest or more perfect state of plants. The blue indicates 
the animal kingdom ; the upper or dark blue signifies the 
more perfect condition of animality ; whilst in both pyramids, 
as the beings descend towards their base, they lose by degrees 
their chief characters respectively ; and this is designated by 
the paler yellow and paler blue ; and at length these two 
colours gradually blend or unite, and so constitute together 
the colour green in the base, common to both pyramids. 

* [ tutve made both pjnmlds of about an equal height, on the aapposition 
thnt there Is no great diffareoca In the limit of life for plant) and for anlmala, 
upoD the mott loftj monntaiiu of the world. 
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This base is intended to represent the fourth or the addi- 
tional kingdom — the ' Primigenal,' — and which contains those 
organisms to which I have assigned the name of ProtocUeta 
— whether such primary created beings be in part vegetable 
(Protophyta) or in part animal (Protozoa), but whose respec- 
tiTo characters cannot be sufficiently determined, so as to 
place them higher in the scale of Nature. 

Notes on tJie Geology of Captain Pallieer's Expedition in 

British North America.* (With Diagramatic Section, 

Plate IV.) By Dr Hector. 

The following remarks are explanatory of a section com- 
mencing at Lake Winnipeg, continued along the basin of the 
Saskatchewan River to the Rocky Mountains, and from thence 
to Vancouver's Island. This section is only intended to re- 
present the more general results of this geological exploration, 
as a preliminary to the reports which are in preparation. 

The rocks east of Lake Winnipeg have been fully described 
by geologists. They are a part of the BO-called Laurentine 
chain, and consist of granite and met&morpbic rocks (a). On 
these lie Silurian limestones, cherty, and of magnesian char- 
acter, with corals and shells, easily referrible to Silurian 
types (d). Above these Mr Hind has found Devonian strata, of 
which, however, I saw no trace farther south. The supposed 
line of their outcrop is marked by salt springs. 

The first well-defined strata in the Prairie country occur 
150 miles west of Red River, and are indurated olive shales, 
with ferruginous bands, and traversed by veins of clay iron- 
stone, with a few small fossils, chiefly fish-scales, and a small, 
neat species of nucula. They are a deep-water deposit (g). 

At the elbow of the Saskatchewan River, the banks are- 
formed of purple laminated clays, with lines of Septaria of 
various sizes. These Septaria yield fossils, which are truly 
cretaceous forms. The most common are JBaculites and Ino' 
cerami. These Septaria clays are also deep-sea deposits (g). 
They are again met with on the north branch of the Saskat- 
chewan, 150 miles to north-west, and the course of this river 
* R«ad st Brltiih AsMdiUon on Jolj 3, Oxford U«eting. 
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is for Bome distance determined by these Boft beds. At tKe 
Snake Portage, in lat. 54° N., I thonght I o1>serTed them 
overl&id by thick grits and clays, which must fae next 
described ; but of this junction I am not certain, and the dip 
is BO alight that they may be eren underlaid by these grits. 

The latter strata (A), in beds often 200 feet thick, form high 
ridges, which range north and south, crossing both Saskat- 
chewans, and also the Red Deer River, at the Nick Hills. 
They form mainly two parallel ranges, and between them 
occur clays with coal or lignite beds from 2 to 10 feet thick, 
and consistent in their strike from north-west to south-east. 
This coal is used at Fort Edmonton, and burns pretty well. 
Some vegetable impressions, like those of cypress and dicoty- 
ledonous leaves, are found in the shale, but no other fossils. 

As these coal-beds and shales occur in the river-beds, and 
at low levels compared with the surrounding prairie, it is 
manifest that the surface-beds of which these are composed 
are of later age ; but whether conformable with them or not, 
I am unable to say. 

To the south-east of the elbow of the Saskatchewan, at the 
base of the Ooteau de Prairies, and at a locality on the SounB 
River known as the Roche Percee, is a group of marls, with 
limestone bands, containing so much iron as to weather of a 
bright vermilion colour, and ash-coloured arenaceous clays, 
with their bands of lignite, and silicified wood (fr). Selenite 
crystals are abundant in these marls, often clustered in stel- 
late forms. They are mixed with bands of grit, from a few 
feet to 30 feet in thickness ; and these being generally of a 
soft nature, with indurated portions, weather out in the most 
grotesque forms. 

On the higher grounds traversed by Battle River, and again 
on Red Deer River, where they are seen to rest on the great 
lignite group, are also beds of marl, limestones with iron 
like those of the Roche Perc&, beds of lignite and true brown 
coal, with silicified trees, and abundance of fossils of aa' 
estuarine character. Among these latter are oysters, a good 
deal like the Pacific species, mytili, cyprina, and other marine 
forms in some beds ; in others, palvdina is the prevalent fdteil. 
On the very high grounds (such as the Och^schis or Hand 
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Hills and the Cypress Hills), these strata paas ap into ssnds 
(tn), gravel, and beds of coarse shingle, which, at the same level 
(4000 feet above the sea), skirt the base of the Kocky Moun- 
tains, and there rest on the edges of nptnmed strata of vari- 
008 ages. 

All the strata which I hare mentioned are covered with a 
mantle of drift, which does not rise much above 3000 feet; 
bat near Battle River there seems to be a group of deposits 
which I have termed Terti&riea of the low gronnds (n). 

The strata composing the Rocky Monntains may be briefly 
described as follows : — In crossing from the east, thirty or forty 
miles before entering the range, beds of grits and shales are 
observed mnch disturbed, but obviously dipping to the east (/). 
From a level of 4000 feet above the sea, the mountains rise 
as parallel ranges of cliffs from 3000 to 4000 feet in height. 
The first five or six of these ranges are composed of blue crys- 
talline and earthy limestone in bold plications, including por- 
tions of the same grits and clays that are seen along the 
eastern base. This group of strata must be several thousand 
feet in thickness, and contain fossils of Carboniferous age (e). 
To the west, and forming the range which in general determines 
the water-sbed, is an immense thickness of quartzite and con- 
glomerates, not much altered, and apparently horizontal (d). 
A wide longitudinal valley marks the line between this forma- 
tion and the last mentioned, and is probably the site of a great 
fault. 

On descending the western slope of the mountains, while 
in the bottom of the valleys are vertical talcose slates (c), the 
higher parts of the monntains are composed of the same strata 
which form the eastern ranges, until the great valley rs 
reached, which the Columbia and Kootanie rivers traverse, 
while their course is parallel to the range. 

West of this a belt of slates and semi-metEimorphic rocks was 
crossed, followed by granite with true metamorphic rocks (o), 
containing serpentine and marble, which brings us to Colville. 

South and west of this plain commence the great superficial 
floes of basalt with beds of tufa, which have emanated from 
the fl&nks of the Cascade range (b). The Cascade range itself 
consists of sienite and slates, with volcanic rock of recent date. 
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The greater miiBS of Vanconver'B lalaod is compoBed of the 
same metamorphic strata as at Colville ; but along both sides 
of the Gulf of Georgia, which separate it from the mainland, 
and also forming the islands in that gulf, occur beds of grits 
and coarse conglomerate, much disturbed and resting on 
volcanic rocks, and containing the well-known deposits of coal 
and lignite aa at Nanaimo and Bellingham Bay {k). These 
coal-bearing grits at Nanaimo, I found to be overlaid b; Sep- 
taria clays {g), such as those I have found to the eastward of the 
Rocky Mountains, and containing the same cretaceous fossils, 
comprising baculites and inocerami. These clays are observed, 
again, to be covered by grits. Fossils were obtained at some 
distance below the coal at the base of the whole group, which 
have not yet arrived in England for esaminatioa. They are, 
however, either lower cretaceous or oolitic forma. 



Observations on some Bisexual Cones occurring in ike Spruce 
Fir, (Abies excelsa)." By Alexander Dickson, Esq., 
M.D., Edin. 

When in Peeblesshire, in the beginning of last month, I met 
with an interesting, although apparently not a very uncommon 
abnormality in the shape of what may be termed bisexual 
cones, occurring in some yonng spruce firs. The abnormality 
consisted in the lower portion of the cone being covered with 
atamena, while the upper or terminal portion produced bracts 
and scales like an ordinary female cone. 

The ataminiferous portion varied in extent from about i 
to f , or even more, of the whole cone, and difiFered in no re- 
spect from the normal male cone, except perhaps that it was 
rather thicker, in consequence of the axis being a little 
stouter than usual. 

The remaining upper part of the cone, on the other hand, 
bore small, narrow, more or less acute, bracts, with large' 
pinkish or rose-coloured scales in their axils, and in fact re- 
sembled the normal female cone. 

On closer examination, I found the stamens at the upper 

* Read before the Botaaical Society, ISth July 1S60. 
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limits of tbe male portion of the cone somewhat altered in 
shape. The indurated ecale-like crest of the anther became 
more elongated, whilst the anther cells at its base were dimi- 
nished in size. The stamen nov closely resembled one of the 
bracts of the female cone ; indeed, some of these taper-crested 
stamens contained the lowermost scales of the female portion 
in their axils. 

In these specimens, therefore, the stamens in the lower part 
of the cone are serially continuous with the bracts of the ter- 
minal portion. 

Sohleiden mentions, that " in Abies alba it not unfreciiiently 
happens that a portion of the lower leaves of the female inior- 
esc enc 6 become converted directlj into stamens; but then no 
axillary buds [scales] are developed." * The abnormality to 
which Schleiden refers must have been precisely similar to 
that which I have exhibited ; and I cannot but think, that if he 
had looked at them closely enongh, he would have found some 
of the lowermost scales in the axils of stamens as I have done. 
Richard, in his Memoires aur lea Conif&res, &c., plate xiv., 
has given a somewhat indifferent representation of an " amen- 
tum andro^num" in AMes, of which the lower portion is 
staminiferous ; but without any commentary, beyond the mere 
indication of stamens in one portion and scales in another, 

Dr Lindley, in his " Vegetable Kingdom," thus refers to 
the morphological constitution of the male cone. " It is ob- 
vious, that in the larch, the cedar of Lebcinon, the spruce, and 
the like, each anther is formed of a partially converted scale, 
analogous to the indurated earpellary scale of the females ; and 
therefore each amentum consists of a number of monandrous 
naked male flowers, collected about a common axis" (p. 227). 
That the above is an erroneous view of the homologies of 
the male and female Sowers in the coniferse, I am fully per- 
suaded, and I am the more impressed with the necessity of 
attempting its refutation, when I reflect on the consideration 
which is justly accorded to Dr Lindley's opinions. 

1. There is no reason why the stamens in a male cone 
shonld not be regarded as foliar structures belonging to one 
snd the same axis, viz., that of the cone, since they are not 

• Sehleldeo'i Principal ef BoUny (Lsiihralfir'a tntulation), SoU to p. 299. 
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plawd in lesf aziU, oor do fhey, bo ftir fts I fcuoT, present any 
artioolation, or any other evidenos of their being possibly 
other than what thsy seem, — vie., simplB stamens arranged 
spirally apon one common axis, thus cosstitgting a single male 
flower. 

That such a view of ths male oone is well founded, appears 
from the abnormality under consideration, which proves the 
stamens of the male cone to correspond to the " bracts " of 
the female. That the bracts of a female cone are the leaves 
proper to its main axis, is at once proved by examination of 
the larch cone, where there is a gradual and beautiful transi- 
tion from the " bracts" to the ordinary green leaves surroand- 
ing the base of the cone, with which leaves the bracts are 
serially continuous. From these considerations it follows that 
the stamens in a male cone represent the leaves proper to its 
main axis, that, in fact, they collectively constitute a single 
male flower as I before mentioned. 

2. In these bisexual cones, the " bracts" at the upper part 
are serially continuous with the stamens below. From this it is 
evident that the stamens in a male cone must be represented, 
morphologically at least, by the bracts in a female, and not by 
the scales, as Dr Lindley believes. 

The question, however, remains — What is the nature of 
these scales 1 

As the bracts of the female oone are the leaves of its main 
axis, it is manifest that the scales which originate in their 
axils must belong to secondary or lateral axes, whether they 
are viewed as foliar or as axial structures. 

The opinion generally entertained by botanists, that the 
scale is a foliar structure, analogous to a oarpellary leaf, has 
been ably combated by Sohlelden, who asserts that " through- 
out the whole vegetable kingdom, no simple leaf is ever 
formed in the axil of another leaf.'" From this, among other 
reasons, he draws the conclusion that the scale cannot be con- 
sidered as a, leaf, but must be regarded as an axial organ. 

Dr Lindley has attempted to negative the objection by ask- 
ing "what the fruit of Salix^ is but folium in Oicilld folitf" 
This question, however, regarding the fruit of Salix, seems 
* Schlddtn'* Principle! of Botany (L>nkeil«r'i tnnilatlOD), p. 38S, 
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irrelerftDt, lince there is Dot merelj a, simple leaf contained 
in the axil of each br&ot in the ameotniD of SalLe, but a floral 
axis vith receptacolar acalee, corpela (probabl; two), and a 
placenta vith ovules. 

At the same time, Br Lindley does not seem to consider the 
content of the bract in the cone aa consisting abeoiutel^f of a 
nmple leaf, since be sa;a that the scales " occupy the same 
position with respect to the bracts as the leaves [I presume of 
Fintis] do to their membranous sheaths." The fascicled 
leaves, however, which occur in the axils of the membranous 
leaves in Pinua are, as he himself holds, the product of 
secondary or lateral axes ; and the occurrence, indeed, of 
tJiese short and more or less abortive shoots in the axils of 
membranous or bract-like leaves in Pinaa affords a good 
argument in favour of Schleiden's determination of the scales 
of the cone as shoots, abortive so far as longitudinal extension 
is concerned, and comparable to the flattened leaf-like shoots 
of Ruacua and PhyllanthuB, or to the curiously expanded 
shoots in Phyllocladua,* which, as being a gymnosperm, pos- 
sesses a peculiar interest in this respect. 

On the whole, as there is no evidence that the bract in the 
cone contains other than a simple structure — viz. the scale — 
and as we cannot consider this latter as a aimple leaf ("folium 
m axilldfolii" being, strictly speaking, without a parallel), we 
are obliged for the present to accept, as more probable, the other 
alternative, and view the scale as a simple Jlatiened 8hoot.\ 

I do not intend at present to enter at length upon the ho- 
mological relations of the female flowers in gymnosperms to 

* "Witb these lost mnat not be confonnded the somewhat similar expan- 
eioiis in Salitburia, vbicb, howevet, are tme leaves, producing Bhoot^ in their 

t I miut not omit to mention, that Dr Lindley (Vegetable Kii^dom, p. 227) 
refers to a figure in plate xii. of Bichard's Mfmaira tuT la Con^fira, ^e., vbere 
he Bays that there ie represented a monstions cone of Abiet, in which the 
scales have asenmed the common appearance of leaves. I am rather at a losa 
to acconnt for Dr Lindlej'B reference, because the abnormalit; figured in 
plate lii. is not a cone, but what Eichard terms " montiruetiU ttrobilifonBt," 
and consists in a hypertrophy at the bases of the leaves, resulting from irri- 
tation or morbid stimnluB induced by the attacks of an insect. 

Id plate xiii. of Kicbaid's work, there is a ftgnie of a larch-cone, to which, 
more probably, Dr Litxlley may have intended to refer ; but in tliis, as in all 
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those in tbe other Fhanerogamia. The remarkable similarity 
which rariouB observers have shovn to exist betveen the cor- 
puscula in the coniferoua " OTuIe," and the archegonia upon 
the prothallus in the large spore of Lyoopoda and Rhizocarps. 
Tould seem to indicate analogies very different from those 
■which have been sought for in the Phanerogamic sub-king- 
dom, and would even lead us to doubt if the so-oalled "ovale" 
in Gymnosperms be really equivalent to the ovule in the 
other Fhanerogamia. In reference to this point, it would be 
of great importance to determine whether the ovular envelopes 
of Gymnosperms (in those cases where there is more than one 
coat) follow the same order of development as those in the 
other Fhanerogamia. The discovery by Griffith, that the 
third and most internal envelope of the " ovule" in Gnetum 
is developed after the appearance of the two outer coats, seems 
to point towards an important distinction between these and 
the ordinary Fhanerogamic ovules, where, as is well known, 
the coats are developed in order from within outwards. 

There remains much to he done in elucidation of the mor- 
phology of the hractless, or, more probably, ecaUlesa cones of 
the CupresBinea. It is very difficult, indeed, to see how they 
are to be compared with the cones of our ordinary conifers. 

In conclusion, I would state, that although as a general 
rule it is improper to insist strongly upon any monstrosity as 
proving a general morphological principle, yet, in the present 
instance, the abnormality only confirms what may be deduced 
from a comparison of the normal male and female blossoms 
in the coniferte to which I have alluded above.* 

ordinary inst»nceB wliere a portion of the tuiis of a cone becomes leafy, the 
leaves continue tlie series of the bracts, whilst tbe scales are soppreBsed at 
that part ; and, in reference to this case, Richard mobee the following ohser- 
Tationa (p. 68 of Jftniww) : — 

" 1. Coni axta interdum aummitate abit in lamulum foliosnm ; foliis soli- 

tariis diatantibns. 
2, Sqnamulamm poBticarom plurinue in folii prlndpinm desinant ; sn- 
prenuB etiam nonnulln in Terum folinm coaiersn. Ergo, non squa- 
mn frnctiferro, sedpostioBe tantum in folia mtitantnr." 
This ib quite couctiuive — " Theiefore, not the KtUfa (iguama /metifira), but 
enly the bracts (tgvamci pottica), are conierted into leaTos." 
* Since raadiag Ibis paper, I hare (in Juljr) again visited the locality where 
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Some Points in support of our belief in the Permanence of 
Spetnes, and on the very limited application of the doctrine 
of their Origin by Natural Selection, suggested by a dis- 
cussion in Section D of the British Association for the 
Advancement of Science. By Lionel S. Bealb, M.B., 
F.R.S., Fellow of the Royal College of Physicians; IVo- 
fesBor of Physiology and of General and Morbid Anatomy 
in King's College, London ; Physician to King's College 
Hospital. 

In the present state of knowledge, it is perhaps impossible 
to prove that all the different organic forms on this globe have 
not arisen from a process of natnrat selection ; that we have 
not all descended from one or more principal primary forms ; 
that our origin, development, and death are not dependent 
upon external conditions alone ; that after the lapse of a vast 
epoch, man shall not himself give place to a creature upon 
this earth, which shall be as much superior to man, as man 
himself is to brutes ; or that manlike jelly-fishes do not in- 
habit Jupiter. 

These are all hypotheses, with varying amounts of evidence 
in their favour. The hypothesis witii so much evidence in its 
favour that it is not possible for an earnest, sensible, and un- 
prejudiced man to refuse to accept it, in his time at least, as 
true, and the hypothesis in favour of vrhicb the evidence is so 
slight that it cannot but be regarded by thinking men as 

I obtidned the abDomikl conaa, snd fbond uvcral Bimilar one«, some of whicb 
bad withend, wbile on othen tbe tmltt bad become enlarged, and war* ap- 
proaching maturity. On ona cone I fonad that not onlj the lowermost tcalea, 
bat &Te or lii a litds higher up, were in tha ailli of well-developed atamena. 
Another cone which I sxamined had a few scales at ita base ; above this waa a 
■laminirerona portion ; while further ap, and terminating the cooe, there irera 
■calea again — the whole reminding one somewhat of the iDflorescance in ^rum 



In another cona (from Abiu nigra) which I abtalned in Pertbshlre while 
these pages were in Ihe press, the greater number of the scale* npon the 
lower two-tbirds of the cone had their bracts replaced bj stamens. The aiia 
of tba cone at that part was somewhat elongated, tha acalea being laily 
arranged and not very well developed. 
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cbildish, and unworthy to take the place of explanations re- 
ceived b; them np to that time as true, are separated from 
each other b; almost insensible gradations. It is clear that 
in the interval between these two extremes are a nnmber of 
hypotheses which it will be very difficult to receive or reject ; 
which can only have their true place assigned to them after 
the evidence has been very deliberately weighed in the most 
unprejudiced, and painstaking manner. 

A theory which is incompatible with views long entertained, 
and of slow growth, which tends to subvert existing notions, 
and, indirectly at least, to raise harassing doubts on sacred 
subjects, should be clearly supported by facts far outweighing 
those which can be brought forward against it. Otherwise its 
author, so far from helping the cause of science, and aiding 
the progress of truth, is retarding real advancement, shaking 
the faith of those whose disposition is vacillating and unde- 
cided, and tends to plunge into the abyss of scepticism those 
who are bo weak or so idle that they would always rather 
embrace the thongbts of those who will think for them than 
take the trouble to analyse the facts and opinions on which 
the conclusions they are called upon to accept are based. I 
do not advance these statements to prejudice the reader, but 
simply to show how great an amount of responsibility is 
taken by the advocate of such a doctrine as the one under 
consideration. 

The theory does not suppose, like some which have pre- 
ceded it, that species and genera of animals pass, in the course 
of successive generations, into other forms, but that certain 
individuals of a race, being exposed to circumstances different 
to the general mass, will in consequence become somewhat 
altered. Their habits and instincts are supposed to become 
modified, and their structure adapted to suit the new condi- 
tions under which they exist. If these conditions were un- 
favourable, they would soon die out ; if favourable, the crea- 
tures would, in the course of successive generations, undergo - 
still greater modifications, until there was little resemblance 
to he traced between them and their original progenitors. 
The latter, in some cases, would disappear altogether, in others 
would retrograde, and, in some instances, might be supposed 
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to retain for a time their origiDal type, destined perhaps at 
length to undergo a different order of changes, in consequence 
of 'being exposed to different external conditions. 

At the same timet to raise this idea above the condition of 
a mere fanciful speculation, it is necessary to show that 
creatures exposed to different external conditions do actually 
undergo change in habits, form, and structure, and the author 
takes immense pains to prove that his idea is supported by 
facts, vhich may now be actually observed in progress ; and 
having shown this modification of structure, habits, and 
instincts, to his satisfaction, proceeds to argue how greater 
alterations in conditions would give rise to greater changes 
in the creatures, and how these acting through vast ages will 
explain the origin of all the countless varieties of living 
beings now upon the surface of our earth, or yet to appear. 
Upon the validity of these facta the probability of the truth 
of the doctrine mainly rests. 

Many believe that the modifications which occur under 
altered external conditions are more limited in their extent 
and more subordinate in their nature than the advocates of 
this theory suppose. That even man is influenced by tem- 
perature, food, habits, clothing, no one will deny, but whether 
these influences, acting through any amount of time, would 
be capable of producing anything but an altered man, is quite 
another matter. WonderfiJ indeed are the differences ob- 
served in the physical, mental, and moral conditions of various 
races of men, and among tribes and individuals of a race ; but 
yet all are men, and distinguished from every other creature 
by essential differences, infinitely greater than the nonessen- 
tial and more subordinate characters which distinguish these 
tribes and individuals from each other. 

As man is affected by external conditions, every living 
thing below him is also affected, but in a very much greater 
degree. Plants are modified to a far greater extent than 
animals, animals than man. Varieties are most easily pro- 
duced in plants, and without great difficulty in some animals. 
The animals which are most under our influence being those 
in which the greatest modifications are produced ; but these 
are still only subordinate modifications. Look at the endless 
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varieties of dogB, and the comparatiTely alight differences ob- 
eerred amoDg succeasive generations of cftta. How soon, too. 
■ the cat reasaiunes ita wild state compared with the dog. Yet 
through all the varieties of dogs, there haa never been pro- 
duced a generation of wolves or foxes. Every variety of dog 
looked at as a whole, considered with reference to his habits, 
i'orm, instincts, and hia whole being, is still but a dog ; so it is 
with goats, sheep, oxen, piga, pigeons, fowla, canary birda, &c. 
In the lower animals, it is more difficult to point out specific 
differences than in the higher, in plants more difficult still. 
The more simple the organised body, the more likely will it 
be that it will be much altered by external conditions, the 
more inconstant will be its charactera, and the more difficult 
will it be to assign to it its exact specific peculiarities* It 
must he borne in mind that, among the higher animals, and 
even in man, there are certain subordinate points which 
perhaps may be roughly compared to the colour and form of 
petals or leaves in plants, which are readily affected by ex- 
ternal circumstances. But these changes are, as far as haa 
yet been proved, limited. To assign the exact limit in the 
present state of knowledge is very difficult, and perhaps quite 
impossible. It may however be remarked, that in the vege- 
-table kingdom it is only certain allied plants that can be 
propagated by grafting, and among animals there is no race 
of true hybrids. A plant becomes very greatly modified, an 
animal in some important particulars, a man in comparatively 
very slight degree, the alterations affecting only the size of 
his limbe, colour and testure of his skin, hair, &q. 

External circumstances affect different creatures closely 
allied to each other in different degrees, and a uniform resnit 
is not produced by corresponding external conditions. In the 
language of those who refer all the phenomena of life to phy- 
sical causes, it requires a much greater amount of heat, food, 
Ac., to develop a goatmoth than a bird — although the struc- 
ture of the latter ia ao much more complicated, and its posi- 
tion so mnch higher in the animal scale than the former. The 
influence which external conditions exert upon the characters 
of an animal depends then in great measure upon the nature 
of ita organisation — upon certiun individual peculiarities 
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which it has inherited in' lineal descent from its original 
parents. 

From all that has been observed, it appears that there are 
certain peeulianties which do remain fixed and permanent, 
wbilb there are others which change. Before we can separate 
the former from the latter class we must be acquainted with 
the history of the whole life of certain allied forms, from their 
origin to their death. 

Nov we are not acquainted with the nature of the princi- 
pal physical phenomena occurring in the life of one single 
living being. We have no instrument which will show us the 
nature of certain physical changes which we know must be 
taking place even in the simplest organisms — we know not how 
the creature ia produced, how it appropriates material, or how 
it produces others like itself. 

We are overwhelmed with the complicated chemical changes 
which must take place in the alteration of a little carbonic, 
acid, ammonia, and water, into gum, sugar, albumen, &;c. 

There is nothing analogous to these changes in the inorganic 
world. They only occur in living beings — they are con- 
stant. They occur in the same order in every individual of a 
species, but under different circumstances in different spe- 
cies.* The nature of the chemical compounds in animals of 
the same species is, as far as ia known, always the same, but 
often in very closely allied species very different. 

It may therefore be fairly said, that within certain nar- 
row limits, — in the changes occurring in their development, 
in the structure of their tissues, in the period at which these 
issues are formed, in the anatomy of their most important 
internal organs, in the performance of various physiological 
actions, in the composition and mode of formation of their 
secretions, in the quantities of these measured in relation to a 
certain weight of their body, due correction being made for 
varying amounts of food ; in short, in the principal pheno- 
mena which are summed up in the history of their lives, as 
yet but imperfectly investigated, — animals of the same species 
and varieties resemble each other, while closely allied species 
differ in very important particulars. 

* ThU term Is only atti hero in its general aense. .^ 
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The facts advanced sorely speak aa much in farour of the 
permanence of species as do different varieties of dogs, pigeons, 
chickens, which are after all still but dogs, pigeons, and 
chickenSi for the modification of species. 

Regarded then solely from this one point of view, the facts 
brought forward in favour of the possibility of the indefinite 
modification of animals under the isfiuence of varying exter- 
nal conditions, and, as a consequence, the origin of species 
by natural selection, do not seem to be so one-sided or so con- 
clusive as we have been led to expect; and, strange to say, 
the author himself seems to have a doubt if his conclusions 
are quite justified by the premises, for he frequently tells as 
there is more evidence which is not brought forward ; though 
it is quite obvions that one strong fact, or series of facts, 
clearly stated, and to the point, would render quite unneces- 
sary this vast profosiou of weak detail, and the discussions to 
which his book has given rise. 

The author's followers are, however, far from sharing any 
of his doubts or scmples, and appear rather in the light of 
warm a-dvocates than as unbiassed inquirers into the truth of 
one of the most difficult problems which man has ever dared 
to attempt to solve. 

That certain modifications may occur by a process of na- 
tural selection may be accepted as a very valuable explanation 
of certain observed facts ; but in attempting to expand this 
into a law of universal application, the author has surely 
gone too far. One would think that no one can feel more in- 
tensely than he the vast and complicated nature of the prob- 
lem he attempts to solve, and the extreme difficulty of judg- 
ing correctly of the exact value of every fact presented to 
him ; and yet, unless the evidence to be produced is far more 
weighty than that at present brought forward, the arguments 
in favour of the universal application of the doctrine appear 
to be far from conclusive. 

The difficulty of assigning specific di&erences in numerous 
cases is indeed very great, but we must bear in mind that this 
difficulty arises from the imperfection in the very nature of 
the existing classification. From the imperfection of their 
mental power, men were soon compelled to select facts and 
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phenomena of a like kind fix>ni the vast multitude which they 
observed, and to attempt to arrange them in certain groups. 

I^fferences principally of external form were arbitrarily 
laid dowUi and these were made to determine the position in 
which the creature was to be placed. As observations multi- 
plied, creatures were discovered which it was necessary to ar- 
range in new groups, and those groups which agreed in certain 
general particulars were collected into larger ones, and these 
again into still larger ones. Travellers soon brought home 
new forms somewhat resembling those already known, bnt 
diflfering from them in certain well defined characters, and it 
was necessary to assign to them names by which they might 
be distinguished from each other, and contrasted or compared. 
Thus classes, orders, genera, and species were formed. 

Increased examination led to the discovery of more pecu- 
liarities, and thus every being which differed ever so slightly 
from another being was to have a distinct name assigned to 
it. The artificial catalogue, however, was fast becoming use- 
less from its vastness. Creatures which, from great haste, 
imperfect knowledge, or insu£Gcient powers of observation, 
had been placed by the naturalist in one group, were, by sub- 
sequent and more careful research, proved to belong to another 
place. After a time, more extended research rendered it 
necessary again to alter their position in the animal scale- 

At length it is asserted that varieties are not to be dis- 
tinguished from species, or species from each other. Crea- 
tures are found which have certain resemblances to two or 
more genera or classes, and at last so much confusion results, 
that many are on the point of rejecting altogether the refine- 
ments of classification. 

Still, does it follow of necessity that we are compelled to 
receive one of two dogmas which thinking persons would be 
inclined at once to reject \ — 1. That every slight variety 
arises from a distinct creative act; or, 2. that the peculiarities 
of every living being of necessity result from the action of 
certain modified external circumstances without the interven- 
tion of a superintending Providence. 

Lately it has been demonstrated, not in one solitary in- 
stance, but in a vast number of cases occurring in different 
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classea of animals, that oreatares, so to say, belong to differ- 
ent groups at various periods of their existence, before their 
speoifio form is attained. In other words, the ofi^pring of 
certain creatures are imperfectly formed and unlike their 
parents. These larval forms are capable of producing larvse 
like themselves, or other imperfect forms somewhat differing 
from their immediate nonsexual parent. This process often 
goes on to the production of millions of still imperfect crea- 
tures, until at last these produce forms totally unlike them- 
selves — perfect, sexual, and with all the characters of the two 
original parents of this unnumbered progeny. 

These millions of creatures result, then, from one single 
ovum. In many cases, in the different stages through which 
the larval forms pass, they live in different media, consume 
different kinds of food, and are exposed to difi<erent external 
circumstances- 

But can it be maintained that external agencies are alone 
concerned in producing this wonderfully exceptional mode of 
mnltiplicatioQ, which seems so perfect, a plan to ensure the 
development of a vast number of distinct creatures of the 
same species within an incredibly short space of time, in spite 
of their being exposed in each phase of existence to many 
different chances of destruction — can such facts aa these be 
explained except as resulting from infinite wisdom and dfr> 
sign? 

The difficulties above referred to are surely in great 
measure a creation of the human mind. The confusion arises 
from our imperfect knowledge. Why are we to conclude that 
creatures have been arranged to fit our artificial plan of 
classification, or that individual creatures have existed with 
every slight modification of structure in ascending series from 
the simplest to the highest organism i 

It is possible, at least, that there may be many explanations 
of the observed phenomena which have never yet been thought 
of by man. Is it not the contrast between the slight know- 
ledge we now possess of natural objects and our former almost 
complete ignorance, which causes us to put forward every new 
idea which arises, as an explanation for all natural pheno- 
mena ? 
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In OUT rapacity for general conclusions, we are too apt to 
glance over or not to observe facta which seem to militate 
against them, and we are is danger of becoming advocates for 
a crude theory, and of losing the power of observing, and the 
happiness of aontemplatiog natural objects aa they are. 

Are ve yet in a position to generalise en such subjects ? 
Do we know enough of the different creatures around us to 
enable us to come to any conclusions as to the nature of the 
changes occurring in their formation as it takes place under 
our eyes, much less as to their origin % 

Will a century of patient investigation enable us to ascer- 
tain the mere anatomy of the organisms of these creatures as 
we see them, much less to demonstrate the changes going on 
in their bodies during every moment of their lives ? Who 
will write tbe history of the physical changes occurring in the 
life of but one living creature from the time of its birth to 
its death I 



Summary. 

It is impossible to prove, in the present state of knowledge, 
^hat all existing species have not arisen by natural selection, 
or that many other hypotheses are untenable. 

Hypotheses with strong evidence in their favour are sepa^ 
rated from hypotheses supported by the slightest possible 
evidence by insensible gradations. 

A theory incompatible with views long entertained should 
be supported by facts which outweigh those that can be ad- 
vanced against it. 

The Theory : 

Its validity depends upon the possibility of unlimited modi- 
fications in animals being produced by external conditions. 
. Modifications not unlimited. 

£xtemal conditions produce great but limited modifications 
in pUnts, important ones in animals, very slight ones in man. 

In all organic beings there are subordinate points which 
are modified by external conditions ; but there are also in- 
herent peculiarities independent of these. 
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There ie a limit to the modifications : Only some plaots are 
propagated by grafting, and there ia no race of tme hybrids. 

The external conditions which may be sufficient to " effect" 
the development of a creature of high organisation are not 
necessarily sufficient to produce one much lower in the scale. 

To define exactly the characters which are capable of being 
modified, and those which are immutable, requires a thoroagh 
knowledge of the history of the life of allied creatures. 

Facts speak more for the permanence of species than for 
their unlimited alteration. 

Darwin probably feels that bis conclusions are not fully 
supported by the premises, as he promises to bring forward 
more facts in support of his doctrine. 

The Doctrine is of limited, but not of universal application. 

Classification is artificial — Confusion results from attempts 
to arrange creatures in certain groups : 

Two dogmas of which neither is true. 

Possibly the true explanation of the observed phenomena 
has never yet been thought of. 

Our knowledge of the physical changes going on in an 
organism is not yet sufficient to enable us to arrive at any 
positive conclusions. 

We are not yet acquainted wiUi the history of the physical 
changes occurring during the life of one single being. 



On the Vomer in Man and the Mammalia, and on the 
Sphenoidal Spongy Bonee. By John Cleland, M.D., 
Demonstrator of Anatomy in the University of Edinburgh. 

The remarks which I am about to make will be confined as 
much as possible to matters of observation. I shall resist the 
temptation to enter on the question of the constitution of the 
vomerine segment of the skull, although it is one on which 
the statements to be made have an important bearing ; I shall 
content myself with exhibiting the relations of this bone in 
different mammalia, and, founding upon these and on develop- 
ment, shall show how the vomer in man corresponds in its 
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relations to those of other animals, and vbat is the nature of 
the sphenoidal spongy bones. 

Iiost antnmn, while disartjcntating the skull of a lamb, it 
came prominently under my notice that the central plate of 
the sphenoid bone adhered Trithout marks of separation to the 
presphenoid, while the lateral masses of the ethmoid and the 
vomer formed one other single piece. On further examination 
I found that in mammalian skulls the formation of one piece 
by the'vomer and lateral masses of the ethmoid was the gene- 
ral rule, and their separation a rare exception. This is a cir- 
.cumstanee so easilyseen that one would think it could hardly 
escape the notide of any one in the habit of disarticulating 
mammalian skulls, yet I can find no description of it by 
authonties on human and comparatire anatomy. It is, how- 
ever, as we shall see, the most important of all the connections 
of the vomer, and throws some valuable light on human ana- 
tomy. With respect to the other articulations of the vomer, 
we shall see, that that with the central plate of the ethmoid is 
by no means a primary one, and that the most constant of those 
of its inferior margin is that with the intermaxillary bones. 

In the ruminantia it is a well-developed elongated bone. 
Let ns take that of the lamb as an example. It consists 
principally of two laminae united inferiorly so as to form a 
groove ; deepest posteriorly where the laminse are most de- 
veloped, and shallowing away to a scooped extremity in front. 
In this groove lies the cartilaginous septum of the nose, which 
is continuous behind with the presphenoid bone. The pos- 
terior extremity of the vomer is bifid and slightly dilated, as 
it is in man, and in front of the dilatation the lines of mar- 
gin begin to approach, and seem as if they would pass directly 
forwards; bat they are almost immediately lost as fissures in 
two lateral expansions, which, springing from the vomerine 
lamin», pass outwards to the outer and back part of the 
ethmoid, and are continuous with the principal arches of the 
framework of that bone. On the upper aspect there is a sharp 
angle between the lamiufe that lie against the cartilaginous 
septum and their lateral expansions, and the former are pro- 
longed in many animals beyond the angle. Where the eth- 
moid is joined by the ethmo-vomerine lamina — for so we shall 
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call the expansion just described^t forme the upper part of 
the nasal foramen of the palate bone, in haman anatomy 
oalled the epheno-palaUne foramen. In the lamb there ia not 
much development of the vomer as a mesial plate below the 
level of the groove. It articulates inferlorlj hj a I'ongh 
Butnred edge vith the superior maxillary bones, and in front 
of that its scooped anterior extremity lies for about an eighth 
of an inch or bo on the groove formed by the mesial processes of 
the intermaxillary bones — the universal method of articolatioD 
of the mammalian vomer with the intermaxillary bones (fig. 1). 

The vomer of the eat is proportionally loss elongated than 
that of the sheep, but like it has little development of the 
mesial plate beneath the vomerine groove. It articulates b; 
a rough surface with the. superior maxillary and palate bones, 
but with the intermaxillary bones by aa elongation forward 
upon them of the laminie which bound the groove. These 
laminie are connected towards their back part with the lateral 
masses of the ethmoid, exactly as is the case in the sheep ; 
and at the point where the vomer passes into the ethmoid, the 
latter presents a minute orbital surface, which lies between 
the two ascending processes of the palate bone, and completes 
by a point in its inferior margin the almost perfect nasal 
foramen of that bone. The sphenoid process of the palate- 
bone lies between the ethmo>vomerine lamina and the ptery- 
goid bone. The central plate of the ethmoid does not at all 
touch the vomer in early life, but the cartilaginous septum of 
the nose passes back beneath it to the prespheaoid bone. 

It may be mentioned at once that the nasal foramen of the 
palate bone is completed by the ethmoid in all the animals 
examined. 

The relations of the vomer in the /o* and the pig are the 
same as in the cat. In the case of the Itedgehog, as in the 
sheep, it does not articulate with the palate bones. In the 
horse also it does not articulate with the palate bones. But the 
superior connections of the vomer in the horse are peculiar, 
inasmuch as the inferior surface of the leaflets of the ethmoid, 
instead of lying in contact, as is usual, with the ethmo^vemerine 
lamina for a considerable extent, is completely floored in by 
the upper part of the palate bone, which is expanded for that 
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parpoM. Eren in the horse, however, a aleoder lamina, im- 
mediately in front of the palate hone, and in contact with its 
nasal foramen, passes dowuvards and inwards on each side 
from the framework of the ethmoidal turbinatione to the mar- 
gin of the vomer; but the vomer and it are not anchylosed 
until other sutures also have begun to be obliterated. 

The vomer in the rodentia is remarkable in having very 
little tendency to oome in contact with the snperior maxiUa- 
ries. As far as I have observed, it is always continuous with 
the lateral masses of the ethmoid. 

In the skull of the rabbit there is only one great anterior 
palatine foramen ; for, although the mesial processes of the 
intermaxillaries project well backwards, the palate plates of 
the superior maxillaries do not come far enough forwards to 
meet them. The vomer does not at all approach the superior 
maxillaries ; its posterior margin terminates inferiorly in a 
thickened angle, which articulates with the intermaxillaries in 
such a manner as to make their inferior aspect continuous with 
the posterior margin of the vomer. In front of this, thelaminn 
bounding its groove are prolonged on the upper surface of the 
intermaxillaries, as we have seen in other animals (€g. 4). 

In the porcupine and squirrel the vomer is not in contact 
with the superior maxillary bones ; in the rat and the beaver 
it is. 

In the quadrumana the meeiaJ process of the intermaxil- 
laries is BO slightly developed that the anterior extremity of 
the vomer frequently falls short of it by a slight interval. In 
monkeys the vomer and orbital plates of the ethmoid are con- 
tinuous J but in the skull of a young Chimpanzee in the Uni- 
versity Museum, the arch of bone which unites them is sepa- 
rated at one extremity from the ethmoid by a suture, and at 
the other only touches the vomer. This piece of bone has all 
the essential characters of the sphenoidal spongy bones of the 
human subject. 

The vomer and sphenoidal spongy bones in man- — Having 
found the vomer and lateral masses of the ethmoid so univer- 
sally connected, we naturally inquire how they are related in 
man. They are not in contact. Their only connection is 
that the expanded portion of the vomer which grasps the 
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roatrntn lies beneath the sphenoidal spongy bones, and that 
these articulate with the lateral masses of the ethmoid. Now, 
seeing that the ephenoidal spongy bones are recognised as 
ossifications distinct from the sphenoid, I think we have 
already sufficient evidence to prove that they represent the 
ethmo-Tomerine iaminse, by aid of what we have noticed in 
the Chimpanzee's skull ; for it is impossible to doubt eitber 
that the distinct bone which lies between the orbital plates of 
the ethmoid and the vomer in that skull corresponds to the 
ethmo-Tomerine lamina of other monkeys ; or, on the other 
hand, that it corresponds to the sphenoidal spongy bone in 
man. But the correspondence becomes much more distinct 
when we study the early condition of the sphenoidal spongy 
bones. The most interesting condition of these bones is when, 
in the skulls of young children, they can be got completely 
ossified and not yet destroyed by amalgamation with the 
neighbounng bones. In this state the sphenoidal spongy 
bone is somewhat of the shape of a hollow pyramid with the 
apex directed backwards, its inner aspect parallel to its fellow, 
and its cavity (the first form of the sphenoidal sinus) opening 
at its base into the nasal cavity in front (fig. 2). This pyramid 
is constructed by the union of at least three distinct pieces of 
bone. Firstly, there is an orbital piece, forming a portion of 
the wall of the orbit between the ethmoid and sphenoid, an 
element, I believe, in the formation of the orbital wall not 
hitherto observed. It articulates with the orbital process of 
the palate bone, and, together with the inferior piece, com- 
pletes the nasal foramen of the palate-bone, namely, the fora- 
men called spheno-palatine, but which we have seen to be 
invariably ethmo-palatine in other animals. The superior 
piece bounds the sphenoidal sinus above and on the inside, 
and ultimately becomes incorporated with the sphenoid bonfl- 
The inferior piece is the largest of the three ; it forms the 
fioor of the sphenoidal sinus, and the under half of its opening 
in front, and includes the greater part of what has hitherto 
been recognised, and described under the various names, 
sphenoidal spongy bone, sphenoidal comn, and bone of Bertin. 
Its inner margin is joined by the superior piece at an acute 
angle, and is prolonged downwurds and forwards so as to lie 
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edge to edge vith the corresponding lamina of the Tomer, im- 
mediately in front of the thick dilated part of that bone. 
Beneath and behind is the sphenoidal process of the palate- 
bone, and behind that is the internal pterygoid procees. In 
man, therefore, as in other mammalia, we find three processes 
in saccession from behind forwards, viz., the pterygoid bone, 
the sphenoidal prcxsess of the palate-bone, and an arch passing 
from the ethmoid to the vomer, adapted to it edge to edge ; 
and moreover, this arch completes the foramen which divides 
the ascending part of the palate-bone. It in every respect, 
therefore, corresponds with the ethmo-Tomerine lamina. The 
reason why the arch formed by the vomer and ethmoid is 
broken up in the human subject into bo many separate pieces 
is to be sought in the characteristic peculiarities of the human 
subject, particularly in the very slight development of the 
organ of smell, and the rapid curvature of the cranio-facial 
arch. But on this subject I hope to speak more fully on some 
future opportunity. The inferior edges of the sphenoidal 
spongy bones, which in childhood lie edge to edge with the 
vomer, are in the adult state smoothed down to a mere ridge, 
and considerably separated from the middle line by the ex- 
pansion of the sphenoidal sinuses. 

We have nowseen that the relationsof the vomer to the lateral 
masses of the ethmoid in the human subject are essentially the 
same as in the mammalia generally. In early life the hnman 
vomer resembles those of other mammals in form likewise, and 
seems to be connected in the same manner with the intermaxil- 
lary bones. In the skulls of fcetuaes and young children the 
Tomer mainly consists of two laminae extending upwards on the 
sides of the cartilaginous septum of the nose. The inferior edge 
exhibits a fiat surface with a raphe in the middle line, which 
articulates with the superior maxillaries proper, i. e., with the 
part behind the anterior palatine foramen ; and which narrows 
to an edge behind, where it comes in contact with the palate- 
bones. But this surface ceases abruptly in front, and only 
the lamina bounding the groove for the cartilage is prolonged 
on the intermaxillary part of the palate (fig. 3). In the adult 
state both the scooped projection lying on the intermaxillaries, 
and the remains of the surface for articulation with the sape- 
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nor mazillaries, ema be seen, when the vomer still admiis of 
being accnrstely disarticulated. Bat thia is not often, as it 
soon beoomea ancbyloaed vith the neighboaring bones ; and 
even when this has not happened, it requires that portions of 
the other bones be sacrificed for the sake of lemoviDg it en- 
tire. As the face elongates, the upper part of the vomer 
undergoes mnch alteration ; not only is there a considerable 
development of lamina in the mesial plane beneath the groove, 
but Dsnally the lamiofe bounding the groove deviate from the 
mesial line, and one of them becomes more developed than the 
other, and is more extensively anchylosed with the cenb-iU 
plate of the ethmoid, which, growing downwards, replaces the 
cartilage between them. lu consequence of these changes 
taking place at a comparatively early period, the specimens 
which are sold with disarticulated skulls, and from which the 
descriptions in text-books are drawn up, are seldom complete, 
and have most frequently more or less of the central plate of 
the ethmoid adherent to them. Thus the vomer is described 
as exhibiting at its upper and back part a cul-de-sac for the 
rostrum. Such a cul-de-sac is often seen, but the central plate 
of the ethmoid invariably enters into its formation, for it is 
only the ethmoid, and never the vomer in the slightest degree, 
which replaces the cartilaginous septum. 

E^laiKUiim of VlMt V. 

fig. I. Tha voDHT and lataral mawei of tbe ethaoid ot a lamb, aeaa from 
Mow. a. The iofdrior margin of the Tomvr, rough poatariorly, for articulation 
with tha muillarin, and imooth la front, whan it come* In contact with the 
iDtennailllariei ; b b, the grooToa which comjilete the nanl frnsmlnai of th« 
palata bonei. Tha apacaa bstureen the groovea and Qi* tMrglat of tba toumt 
rapreaeot the ath mo- vomerine laminn, and on the ontar aapaeti of the groovM 
are the gmall orbital surfscM of tbe ethmoid. 

fVg. 2. Tha vomer, ethmoid, iphanoidal apongy boii*«, and left palata and 
maiillarj bonfli, from the akull of ao infant; eeen fron behind (iligbtly en- 
larged), a. Orbital plate of tlHathnoid; b, poaterior eitremUj of the v<»Bar; 
c. apbenoidal procei* of tha pilata bone; d, orlidtBl enrfoce of tha paUle 
bone, and immediately above it la the orbital portion of tbe aphenoidal apong; 
bone- Between the two proceaaea of the palata bone is the apheno-palatina 
foramen, completed above by tbe Inferior portion of the aphenoidal tfoagy 
bone, e. The euperior portion of the sphenoidal spongy bone. 

f^. 3. Another view taken from the aame spcciuen: o, b, c. The puts of 
the inferior margin of the vomer for articulation with the palate, maxillary, 
and Intermmillary bonei respectively ; d, inferior oapect of the sphenoidal 
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xpODgj bwe; «, orbital plate at the ethmaid Ken io perapecUT* ; /, inrerior 
turbinated procen of the ettamoid. 

Fig. 4. UliutrateB the articulations of the vomer in the rabbit. Above are 
the vomer and ethmoid Torming one tione. Beneath are the boaee of the apper 
jaw of the left aide, and a portion of the intermaxillary bone of the right aid* 
adhering to it. a, Anterior eitremit; of the vainer, grooved for the cHrtlla- 
ginoiu eeptum of the noae ; b, the part of the vomer which srticulateB nlth c, 
the extremity of Che expanded mesial processes of the Intermaxillarjr bones, 
Ibrming turblnatione tn conneccion with JacobMin's organ. 
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The Glaciers of the Alpt ; bemg a Narrative of Excursione 
and A scents, an A ccount of the Origin and Phenomena of 
Glaciers, and an Exposition of the Physical Principles to 
which they are related. By John Tyndall, r.R.S., &c. 
With Illustrations. One Volume 8vo. 

The study of geology has many charms. It awakes in the 
mind of the student the grandest concepldons of immensity and 
duration, and undertakes to investigate the causes of the most 
sublime phenomena of nature. In proportion, therefore, as the 
culture of the imagination becomes more general in those whose 
taste leads them to the contemplation of nature rather than of 
humanity, the study of geology hecomes more popular. But men 
of logical habits of thought, and those whose training has been in 
the exact sciences, when they apply themselves to this science, and 
would fain enjoy its theories as others do, find for their own 
misery that it consists in great measure of hypotheses, each having 
much perhaps in its own favour, yet none so much as to exclude 
all the others which conflict with it. Hence minds of this order 
denying themselves to those speculations, whatever their charms, 
which plunge into the darkness of immensity and duration, and 
speculate without fear on what happened then, have of late years 
been watching the phenomena and changes which are going on 
at the earth's surface note, hoping thus to construct a science of 
geology, based on the operation of known laws and on actual 
observation. 

Of these phenomena and changes none are more full of promise 
than those of the glaciers. The material of which glaciers con- 
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silt ii in fact merely water id different states, and therefore so 
simple that there is a fur hope of coming to a full Qaderstanding 
of them. That glaciers belong to the domida of geology cannot 
be doubted. The relation of water to our own oTganiBation, and 
to changes of state at that particular temperature, which happens 
to ptevful at the surface of this planet, presenting it to us &mi- 
liarij, both in the solid state, and in a state of fusion, seems in- 
deed to withdraw it from the cat^^r; of mineral substances. 
Bat this is merely a mistake into which onr local position as 
obserrers has betrayed ns. We remember once, not when on our 
travels anu>Dg the glaciers of the Alps of Europe, but on the 
snnny shore of iDtertropical Asia . within a few degrees of the 
equator, where ice had never been seen before, on presenting to a 
group of natives a block of this substance, which had been im- 
ported from America by the European inhabitants of the place, 
we were delighted to see how soon these natives were able to refer 
it to its true category. They were familiar with rock-crystal, and 
that in large blocks, sometimes in merely vitreous masses, and 
sometimes crystallized or devil-cut, as they call it. But the 
transparent solid now fn^sented to them could not be rock-crystal, 
for it burnt them, as they said, when they touched it. A short 
experience of the boms it produced, however, soon convinced them 
that there was no cause for alarm ; and a short observation as to 
what became of a chip when laid in the palm of the hand, together 
with the application of the tip of the tongue to the liquid which 
resulted, soon elicited their unanimous vote that it was water-roek. 
Its novelty to them enabled them at once to seize the analogy. 
Nor should our familiarity with it or its economic relations to us 
lead us ever to forget, when we are taking a scientific view of it, 
that water is in reality a simple rock in a state of fusion, and ice 
the very type of a purely igneous rock. But if so, then are we at 
once able to pronounce the shibboleth of the glacier question with 
which our author and his &iends find so much difficulty. If so, 
ne are only to espact that an aqneo-icy mass, a glacier, like pro- 
ducts of fusion in general, as they pass slowly from the solid to 
the liquid state, or from the liquid to the solid, or play lazily 
between them, or hong permanently on the confines of both, or 
consist of the one or the other in adjacent points of the interior, 
shall exhibit a certain indeterminate or amorphous and defective 
mobility of particles or imperfect fluidity, which, when viewed in 
the abstract, or apart from forces actually causing it to manifest 
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motion,' is expressed by the term plastic, bat whieli, when actnslly 
and permBnently andergoing change, and mamfeating that mobi- 
lity, especially if the surface tends to be adhesive, is more aptly 
expressed by the term vitcous. It nnfortnnately happens, indeed, 
for the immediate acceptance of this term in the counectioD in 
vhich we have now given it, that most of the viscous substances 
which are most familiar — treacle or tar, for instance — are also 
dirty, that is, they are not only adhesive to the object which 
touches them, but they leave a part of themselves upon it, ren- 
dering it nasty, while nothing of this kind is to be apprehended 
irom coming in contact with water-rock, though the wet glove, 
or the sole of the shoe, as well as the surface of the rock itself, 
be of such a temperature that they are most favourably related 
for union. But still no finer conception can be formed of that 
superficial adhesiveness, which, in popular conception at least, 
attaches to the idea of viscosity, than that fixing by regelation, 
which, in the circumstances described, takes place between ice 
and any moist ice-cold body which touches it. Let it not be 
said that the term viscous is wholly misapplied unless the sub- 
stance so characterised be ropy, as well as semi-fluid pasty and 
adhesive, so as to prove itself ductile when tension is applied 
to it, and all lateral pressures withdrawn. This is a limitation 
of the term, which scientific usage does not sanction. When 
ductility manifests itself, this term is ready to express the fact. 
But a substance may be such, that no other term iu our language 
is more appropriate to indicate its condition as to solidity and 
fluidity than the term viscous, though it be not ropy, except when 
pressures are applied laterally, as well as tension at its extremities. 
And, indeed, tenacity among the particles of bodies irom which 
ductility results, is a property so peculiar, that there is reason to 
suspect that it has often been attributed to substances which do 
not really possess it. Were all those bodies which are usually 
described as viscid tested as to their ductility, when all lateral 
pressures are removed — in the exhausted receiver of an air-pump, 
for instance — it might be found that while the term viscid could 
not thereafter be denied them, still but a few of them were really 
ductile in any notable degree. Shall we then refuse to allow the 
term viscous to be used, unless the viscous substance be also obvi- 
ously ductile \ Take the case of sugar undergoing the process of 
refining, and now in a semi-fiuid state in the vacuum pan. The 
refiner takes out a sample to test it as to this very property. It 
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w aajet not at all ductile. Placed between the opening finger and 
thnmb it brealts qnite short, and held np to the light, the original 
granular stmcture ib still seen to prevail, though all is already 
fused into what is assuredly a viacous mass. By and lij another 
sample and another is taken out and tested in tlie same way ; 
and at last it is found to be uniformly translucent and ropy in a 
high d^ree. From the first it was tibcoub, but now it is ductile 
also. And to superadd this ductility to the viscosity vhich 
results as soon as fusion commences, is all that the refiner 
tums at in the racnum-pan. In a similar, uid as we think correct, 
use of language, we find in the best and most recent system of 
chemistry which our lan^age possesses, the author (Professor 
Millar), when treating of sulphiur, eipressing himself thus ; — " At 
360 it gradually becomes more and more viscid ; the temperature 
at this point for a while becomes stationary, notwithstanding con- 
tinued accessions of heat &om witliout, so that heat is becoming 
latent," ai in the anala^OTU c<ue of mtlHtt^ tee (italics not the 
author's). He then describes a further process, by which it may 
be transformed into what he designates " Ductile Sulphur." 

Snch, we conceive, is correct language in reference to the term 
viscous. The relations between viscosity and ductility ace cer- 
tainly intimate, but they are not necessary, nor does the one pro- 
perty imply the other. And had it not been for a certain weak- 
ness in the region of his affections, under which onr author mani- 
festly labours when the shadow of Professor Forbes crosses his 
path, we should certainly never have found such a master of lan- 
guage as he is substituting the term viscosity for ductility, as he 
does in the following words, which he gives with all the formality 
of a definition : — " Viscosity, then, consists in the power of being 
drawn out when subjected to a force of tension, the substance after 
stretehing being in a state of molecular equilibrium, or, in other 
words, devoid of that elasticity which would restore it to its original 
form." (P. 312.) 

Doubtless it is among the triumphs of geology to have led cap- 
tive a cultivator of the exact sciences so favourably known as Pro- 
fessor Tyndall. Nor is he himself unaware how much this science 
has to gain by the devotion of such men as himself^and others to 
be found about the Royal Institution. It may be questioned, 
however, whether he, or any body else, is right in treating slight- 
ingly the labours of naturalists, the exact sciences by themselves 
— mathematics, both pure and applied — are.notan adequate coltnre, 
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either for the head or the heart. The pursuits of the naturalist 
are,wethink,better for both. Without the cultivation of the powsrs 
of obserratioti, which ia the naturalist's calling, but little can be 
done for the correct interpretation of nature. If to this there be 
added the power of treating these observations mathematically, 
without trimming them for the purpose, there is great gain no doubt ; 
but we are jealous of all diaparagements of naturalists, and we 
question whether our author is happj in the manner in which he 
speaks of the admirable author of the " Syst^me Glaciaire," when 
he first introduces him to his readers. " M, Agassiz," sajs he, " is 
s naturalist, and he appears to have devoted but little attentiou 
to the studj of physics. At all events, the physical portions of 
his writings appear to me to be very often defective. It was pro- 
bably hta own consciousness of this deficiency that led him to 
invoke the advice of Ari^o and others previous to setting out 
upon his excursions. It was also his desire ' to see a philosopher 
so justly celebrated occupy himself with the subject' which induced 
him to invite Professor J. D. Forbes of Edinburgh to be his guest 
upon the Aar in 1841." Now it is plainly possible that the warm- 
hearted naturalist may have had other motives than a " con- 
sciousness of his own deficiency" for taking these steps. But it 
is possible also that such a style of writing may have a different 
etfect upon our author's mind from what it has upon the reader's. 
For, at the close of the very section in which he speaks of 
Agassiz in these terms, he says, " I hope that no CKpression shall 
escape me inconsistent with the courtesy which ought to be 
habitual among philosophers, or with the frank recognition of the 
just claims of my predecessors" {p. 274). And yet is there not 
something ominous in these words \ Is there to be nothing more 
cordial and earnest between philosophers than courtesy, even 
when they are marching together over the same, and these the 
most rugged tracts of research, and labouring each as best he can 
to compel Nature to confess her secrets to human intelligence, and 
to carry on her bosom the impress of humanity? • Yes, truly ; 
and though our author promises no more, yet he gives it. Wit- 
ness the following spirited extract from his first ascent of Mont 
Blanc, where his exquisite use of the pronoun of the first person 
b so finely spiced with sympathy, friendly tiling, and admiring 

■ Id virtue of the visits of studenla of nature, there sre dow " botels " stid 
ckblni high among tbe aolitadeB of the ice, where do ihepherd or chamois- 
hunter would think of placing & chulet. . 
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regard for his Friend and colleague, ProfesBor Huxley. " While 
ve were away, Huxley sat domi npon the ice witb an expreaeion 
of fatigue upon his countenance : the spirit and the muscles were 
eridently at war, and the resolute will mixed itself strangely with 
the sense of peril and the feeling of exhaustion. He had been 
only two days with us, and though his strength is great, he had 
had no opportunityof hardening lumself by previous exercise upon 
the ice for the task which he had undertaken. The ladder now 
arriTed, and we crossed the crevasse. I was intentionally the 
last of the par^, Huxley being immediately in Iront of me. The 
determination of the man disguised bis real conditimi from every- 
body but myself, but I saw that the exhausting journey over the 
boulders and debris had been too much for his London limbs. 
Converting my waterproof haversafk into a cushion, I made him 
sit down upon it at intervals, and by thus breaking the steep 
ascent into short stages, we reached the cabin of the Grand 
Mnlets together. Here I spread a rug on the boards, and placing 
my bag for a pillow he lay doiyn, and after an hour's profound 
sleep he rose retched and well ; but still he thought it not wise 
to attempt the ascent farther" (p. 71). Nov, what though our 
author gives his eompofftum de twya^ethns a slap before the public, 
and leaves bim with the night, the icy solitades of the Mer de 
Glace, and seventeen long hours as his only companions. Plainly if 
there be something less, tb«e is also something more than courtesy 
here. For our own parts, in contemplating the happy meeting of 
the asaodated jirofessors again on our author's descent from Mont 
Blanc, we cannot but join our benediction too, in the words of the 
philosopher who exclaims, " A blessing on the man that first 
invented sleep!" What if, instead of one hour having proved 
sufficient to redintegrate Huxley, he had fellen asleep agtun in his 
solitnde of icy cold : might not his descending friend have found 
him " sleeping that sleep that knows no waking," and the Man of 
Anakwhom the Bishop of Oxford encountered this year, so much 
for his own misery, been merely a biography since 1867? 
Courtesy is all Tery well where nothing better is possible ; but it 
always reminds us of a retort which a Cavalier gave to a Round- 
head one day when they found themselves at table together, with 
a tankard of foaming beer between them. " That stout," said the 
Roundhead, " is like your religion — all show and no substance." 
" No," rejoined the Cavalier, " it is hke you and yours — smile in 
your face and cut your throat." By all means let us have some- 
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thiDg warmer and more genaine between philoaaphers than merely 
conrtesy, else conrtesj itself is sare to fiul. 

Our auUior prefaces his work by an account o! its origin; and 
thus we leam tbat it took its rise in a lecture that he gave on a 
" Comparative View of the Cleavage of Crystals and Slate-rocks," 
delivered at the Royal Institution on Friday the 6th (App.)i <^ 
lOtb (Preface), June 1856. This lecture is given as an appendix 
to the volume under review, and is very valuable, not only on 
account of its matter, bat also ita manner. It is in fact very 
clever, and quite a type of those most interesting lectures which 
are given irom to time in Albemarle Street to elegant audiences, 
both adult and jurenUe, by the youuger fraternity <tf lecturers 
attached to the Royal Institution. On this occasion, Professor 
Sedgwick is the great man who is shown to be in the wrong, and 
our author the (of course) greater man who seta him right. Pro- 
fessor Sedgwick was however quite innocent as a theorist, when 
in 1835 he maintained that " no retreat of parta, no contraction 
of dimensions in passing to a solid state, can explain the pheno- 
mena of slate-deavage, and tbat they appear resolvable only on 
the supposition tbat crystalline or polar forces acted upon the 
whole mass simnltaneouBly in one direction and with adequate 
force." This view is an integral part of tbe Wemerian geology. 
It was taught in our university by Professor Jameson from tixe 
first years of this century, and was published in his " System of 
Mineralogy" in 1608. Werner's pupils looked upon the whole 
planet as one grand crystal, and were prepared to find evi- 
dence of the action of polar forces among the molecules every- 
where—a massive dodecahedral garnet, if we remember rightly, 
having been adduced in illustration of tbe conception. Our 
author explains the phenomenon of slatiness or lamination by 
showing that compression develops it wbere it did not exist be- 
fore. And this experiment ho regards as excluding the more 
recondite conception of Werner, Jameson, and Sedgwick, of polar 
forces and a nisus at crystallisation. But the two hypotheses do 
not conflict. Perhaps compression develops a lamellar structure 
only by rendering possible, or establishing by the motion which 
accompanies it such positions in the molecules constituting the 
mass, as bring their polar forces into parallel play. £ut what, it 
may be asked, had a lecture on tbe slaty structnre to do with gla. 
ciers ) To this it is to be answered, that the ice of glaciers in many 
places displays a ribbon structure of alternately blue and white 
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ice, ice without, and ice with, manifold air bubbles in it, thus 
simulating lamination. Now, it happens that on this subject 
there are to bo found many obserrations and ■peculataoDs in Pro- 
feuor Forbes' " Travels among the Alps." "With this work our 
aathor infonns as that Profeseor Hnxlej, who was present at the 
lectnre, was well acquainted, anS he surmised that the question 
of slaty cleavage, in its new aspect, might have some bearing upon 
the laminated structure of gtaeier-ice discussed, in the work re- 
fbrred to. " He therefore ui^ed me," continues our author, " to 
read the " Travels," which I did with care, and the book made the 
same impression upon me that it had produced npon mj friend" 
(p. 7)- And shortly after they set out to Switzerland together. 
Thus it is to Professor Forbes' previous labours, and his great work 
on the Alps, that we owe those of Professor Tyndall and the very 
clever volume now under review. What the iuipreBsion which 
the perusal (tf the "Travels" produced npon Professor Tyndall 
and his firiend be does not inform us ; but let us hope, in the 
meantime, that it was very favourable, since that is the general 
impression which the perusal of that volume produces, and dnce 
Professor Forbes is a tiniTersally esteemed philosopher, who, to 
qualify himself for a thorotigh study of glaciers, had, previously 
to the publication of his volume in 1843, crossed the prindpal 
chain of Alps twenty-seven times, generally on foot, by twen^- 
three different passes, and had of course intersected the lateral 
citains in very many directions,* and has taught at least one les- 
son for which such a spirited and adventuroas iceman as Profes- 
sor Tyndall ought to be thankful — vii., that it is possible to injure 
one's health permanently by over-exposure and over-&tigue in 
endeavouring to interpret the phenomena of icy mountains. 

Thus we find our author among the Alps, and certainly nothing 
can surpass the spirit and life with which he both acts on the 
mountain and writes in his book. His excursions generally, and 
especially his first ascent of Mont Blanc and that of the Fin- 
steraarhom, are bean tifully described and extremely interesting ; 
and he actually makes his reader tremble for his safety when he 
ventures on the ascent of Monte Rosa alone. But he accomplished 
it, and with such expedition that, but for a voluntary delay on over- 
taking another party, when beneath the region of danger, the time of 
the achievement would only have been nine hours ! — about half 

• Forbes' " Truveli through the Alps,'" *c. p. 10. -. 
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thftt usually allowed. Hia powers are admiralile, In fact, he 
sticks at nothing. And to show that exact sdenoe has in no de- 
gree banished the genius of poetry from his soul, take the follow- 
ing pari^raph from the aecent of FinsteraarhorD, which is one of 
scores as finely done : — " Two hours' walking brought as to our 
place of rest ; the porters had already reached it, and were now 
retnming. We deviated to the right, and having crossed some 
ice ravRies, reached the lateral moraine of the glacier, and picked 
our way between it and the adjacent mountain wall. We then 
reached a kind of amphitheatre, crossed it, and climbing the oppo- 
site slope, came to a triple grotto formed by clefts in the mountain. 
In one of these a pine fire was soon blazing briskly, and casting 
its red light on the surrounding objects, though but half dispelliDg 
the gloom from the deeper portions of the cell. I left the grotto, 
and climbed the rocks above it to look at the heavens. The sun 
hod quitted our firmament, but still tinted the clouds with red 
tmd purple ; while one peak of snow, in particular, glowed like 
fire, BO virid was its illumination. During our journey upwards, 
the Jungfrau never once showed her head, but, as if in ill temper, 
had wrapped her vapoury veil around her. She now looked more 
good-humoured, but still she did not quit« remove her hood, 
though all the other summits, without a trace of cloud to mask 
their beautiful forms, pointed heavenward. The calmness was 
perfect — DO sound of living creature, no whisper of a breeze, no 
gni^le of water, no rustle of debris, to break the deep and solemn 
silence. Surely if beauty be an object of worship, those glorious 
mountains, with rounded shoulders of purest white — snow-crested 
and star-gemmed — were well calculated to excite sentiments of 
adoration." Our author does not say that they actually did pro- 
duce sentiments of adoration in himself^ and we are very far from 
accusing him of idolatry ; but we think it would have enhanced 
the value of his work did we find him, in scenes of such grandeur 
aad of danger as he so often faced, giving utterance somewhere 
at least to those feelings of religious emotion which are of the very 
essence of humanity, but of which we seek in vain for one trace 
in the entire volume. 

To the narrative of his various expeditions among the Alps, 
including, among others, two ascents of Mont Blanc and of Monte 
Rosa, and a wint«r expedition to the Mer de Olace, the first half 
of bis voliune is devoted. The second treats scientifically of the 
phenomena of glaciers, and this part is introduced by some ad- 



258 Reviews and Notices of Booke. 

mirable paragraphH on ligbt and heat, in virtne of which aoj 
reader of a fair general education will be enabled to understand 
what follows. There is also a chapter on " Heat and Work," ia 
which the most modem ideas of their mntoal cODVertibility are 
maintained and felidtously explained. In dae coarse onr author 
comes to the grand subject of glatuer motion, and records th« 
many aocnrate observations and measurements which be has made 
upon it, both ia several summers and in last winter. He then 
gives a summary of the various theories which have been pro- 
posed to account for it, and comments dashingly upon them. Bat 
here he breaks strangely down. What our author has done, and 
done admirably well, is to show, by observation and experiment, by 
accurate conception and discussion, that the views of the brothers 
Professors J. and W. Thomson, of Faraday, and Sorby, on lique- 
faction, regelation, compression, and lamination, in sequence of 
those of Hall, Rendu, and Forbes on glaciers, and the theory of 
the last (which is, that " a glacier is an imperfect fluid, or a viscous 
body, which is urged down slopes of a certain inclination by the 
mutual pressure of its parts"), are in great measure correct, and 
adequate to account for the phenomena of glaciers. But instead 
of fully assenting to any of them, or adducing his own views as 
verifications, he writes as if bent on superseding their laboun 
by his own, with the exception of those of Rendu. And with re- 
gard to Forbes, in particular, his aim seems to be to reduce to a 
minimum everything that he has done. Our author, in fact, 
presents himself to ns as a supreme discoverer in the theory of 
glaciers. And thus it is that he perplexes the reader ; while, few 
our own part, we must confess that he vexes us also ; since he will 
not allow us to respect any longer, as we have been accustomed 
to do, those to whom we may have been hitherto thankful for 
the light they have thrown upon Nature's footsteps in the snowy 
mountajns. Sometimes, indeed, be places matters on a better 
footing, and to such passages we gladly turn. When closing his 
narrative of observations on the motion of glaciers, for instance, 
he says : " To sum up this part of the question, — the idea of semi- 
fluid raotiou belongs to Rendu ; the proof of the quicker central 
flow belongs in part to Rendu, but almost wholly to Agaasiz and 
Forbes ; the proof of the retardation of the bed belongs to Forbes 
alone ; while the discovery of the locus of the point of maximum 
motion belongs, I suppose, to me." (P. 310.) The discovery which 
he here so modestly refers to himself is a very beautiful one. It 
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ie indeed necessarily included in the general theory, as suggested 
bj Rendu, and proved by Forbes, independentlT and within a 
short time of each other, now nearly twenty years ago, and first 
advanced in this conntry by the latter in this Journal. Bat still 
our author's observations were needed. Agossiz had previously 
observed that the maximum downward motion of the glacier was not 
always in the axis of the valley or middle of the glacier, but de- 
viated considerably to the right at one place, to the left at another. 
Our author made accurate measurements on the subject, and con- 
nected geometrically the deviation of the maximum horn side to 
side with the salient and re-entrant angles of the valley which 
formed the bed of the glacier, thus showing that " its analogy 
with a river is complete." 

But the occurrence of the name of Rendu in the above extract 
calls upon us to signalise a peculiarity of the work under review 
— so admirable in many ways — with respect to which we cannot 
hut say, that its author is deserving of unmitigated censure. It 
is impossible to read his section on Bendu's Theory (pp. 299-308) 
without feeling obliged to conclude that he insinuates a moral ob- 
liquity on the part of Professor Forbes in connection with that 
theory, — in Fact a concealment of passages in the essay of the 
Bavoy Bishop, with a view to his own ^grandisement as a theorist, 
if not as a discoverer also. For onr own part, on perusing " The 
Travels among the Alps," onr feeling was that Forbes gloried in 
Rendu's views, and lost no opportunity in bringing them favour- 
ably forward as anticipations of his own. Thus to his oil-import- 
ant Chapter XXL, " An Attempt to Explain the Leading Pheno- 
mena of Crlaciers," he gives a long extract from Rendu's Essay, 
even as the motto of the chapter. At p. 367 he says, " When a 
glacier passes &om a narrow gorge into a wide valley, it spreads 
itself, in accommodation to its new circumstances, as a viscous 
substance would do ; and when embayed between rocks, it finds 
its outlet through a narrower channel than that by which it 
entered. This remarkable feature of glacier motion, already 
several times adverted to, had not been brought prominently for- 
ward until stated by M. Rendu, now Bishop of Ann€cy, who has 
described it very clearly in these words." Then follows the extract, 
and in connection with it, in a foot-note, he says — " Whilst I am 
anxious to show how far the sagacious views of M. Rendu coin- 
cide with, as they also preceded, my own, it is fair to mention, that 
all my experiments were made, and indeed by far the great^ 



260 JieviewB and NoHeet of Booha. 

portion of the preBent volume was written, before I succeeded in 
obtaioiDg access to M. Rendu's irork, in the tenth Tolume of tbe 
MeoioirB of the Academy of Chambery, which I owe at length to 
the kjndneu of the Right Reverend author." No one who knows 
FrofesBor Forbes, either personally or in his philosophical career 
and character, or who reads with candour his " Travels," will 
doubt that what he here states is a true expression of the state of 
his mind. But it is equally impossible to doubt that the impres- 
sion which the section of the work under review is calculated to 
produce upon the reader, is that Forbes has not handled Rendu 
fairly. Our author admits that in Professor Forbes' writings 
there are "frequent and flattering references" to Rendo. Bat he 
adds, that " there are others of much greater importance which 
have hitherto remained unknown in this country" (p. 303). Pas- 
sages which are no doubt intended to support this character of 
them he then quotes ; and in a footnote at the end of the section 
he says, " la all that has been written upon glaciers in this country, 
the above passages from the writings of Rendu are unquoted ; and 
many who mingled very warmly in the discussions of the subject 
were, nntil quite irecently, ignorant of their existence. I was long 
in this coudidon myself; for I never supposed that passages which 
bear so directly npon a point so much discussed, and of such 
cardinal import, could have been overlooked ; or that the task of 
callingatlention to them should devolve upon myself nearly twenty 
years after their publication. Now that they are discovered, I 
conceive no difference of opinion can exist as to the propriety of 
placing them in their true position" (p. 308). Bravo I but where 
ore they? Weprofesa that the conception which we have of Reudu'a 
essay from Forbes' " Travels," as well as the extracts which Forbes 
gives, are more complete than anything that we find in this volume. 
The extracts which our author gives are few compared with those 
which Forbes gives, and of comparatively little value. Still we are 
not sorry at having placed before our readers the fine flourish of 
trumpets by which our author accompanies them. It is a model of 
composition in its way, and a fine illuatratiou how to put a 
mountain in labonr majestically. And yet we must confess that 
the " mus" in which it has its issue is not simply " ridiculus." 
Professor Forbes has been selected by the editors of our most 
authoritative Encyclopoedia as the historian of the natural philo- 
sophy of the last fifty years. And the history which he bos com~ 
posed, and which has been publtHhed in his name, both in the 
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great work and separately, is extenaively read, and has indeed 
attained to the position of a work of reference so far as it goes. 
But if we ac4:ept Professor Tyndall's views of his treatment of the 
Bishop of Annecy, he is plainly unworthy of credit. We are 
therefore not surprised to see that he has felt called upon to 
justify himself from oar author's insinuations, and has just pub- 
lished something on the Bubject.* We need therefore say no more. 

And to conip. to a more grateful theme, we would now remark, 
that our author, after very interesting chapters on the pressure of 
ice, in which he shows how it can he formed in this way even 
into statuettes; on a very interesting phenomenon, happily desig- 
nated by hiro regelation ; on the " nursing" of snow-crystals and 
the dissection of ice by a sunbeam, proceeds, at the close of his 
Tolame, to give what he designates a " partial summary," but 
which in reality, within the compass of four pages, and no more 
than four and- twenty short paragraphs, is a distinct account of 
glaciers and their phenomena. We think that we cannot do 
better than present Ihis to our readers in its integrity, 

" 1. Glaciers are derived from mountain snow, which has been 
consolidated to ice by pressure. 

2. That pressure is competent to convert snow into ice, has 
been proved by experiment. 

3. The power of yielding to preEsnre diminishes as the mass 
becomes more compact ; but it does not cease, even when the 
substance has atfiuned the compactness which would entitle it to 
be called ice. 

4. When a sufficient depth of such a substance collects npon 
the earth's surface, the lower portions are squeezed out by the 
pressure of the superincumbent mass. If it rests npon a slope, 
it will yield principally in the direction of the slope, and move 
downwards. 

6. In addition to this, the whole mass slides bodily along its 
inclined bed, and leaves the traces of its sliding on the rocks over 
which it passes, grinding off their asperities, and marking them 
with grooves and scratches in the direction of the motion. 

6. In this way the deposit of consolidated and unconsolidated 
enow which covers the higher portions of lofty mountains, moves 
slowly down into an adjacent valley, through which it descends 

• Reply to Profeseor Tyndall's Remarks, Ac, by Junes Datld Forbes, 
D.C.L., &c. Pp. 28. Adam & Charles Black, Edinburgh. 1860. 
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as a tme glacier, partlj hj sliding and partly by tlie yielding of 
the mass itself. 

7. Several valleys tbns filled may unite into a single valley, 
the tributary glaciers welding Uiemselvcs together to form a trunk 
glader. 

8. Both the main valley and its tributaries are often sinuous, 
and the tributaries must change their direction to form the trunk. 
The width of the valley often varies. The glacier is forced 
through narrow gorges, widening after it has passed eheiu. The 
centre of the glacier moves more quickly than the sides, and the 
surface more quickly than the bottom. The point of swiftest 
motion follows the same law as that observed in the flow of 
rivers, shiftbg from one side of the centre to the other as the 
flexure of the valley changes. 

9. These various effects may be reproduced by eKperiments on 
small masses of ice. The substance may, moreover, be moulded 
into vases and statuettes. Straight bars of it may be bent into 
rings, or even coiled into busts. 

10. Ice capable of being thus moulded is practically incapable 
of being stretched. The condition essential to success is, that the 
particles of ice operated on shall be kept in dose contact, ao that 
when old attachments have been severed new ones may be estab- 
Ibhed. 

11. The nearer the ice is to its melting-point in temperature, 
the more easily are the above results obtained. When ice is 
many decrees below its freezing point, it is crushed by pressure 
to a white powder, and is not capable of being moulded as above. 

12. Two pieces of ice at 32° Fahr., with moist surfaces, when 
placed in contact, freeze together to a rigid mass. This is called 
regetation. 

13. When the attachments of pressed ice are broken, the con- 
tinuity of the mass is restored by the regelatton of the new conti- 
guous surfaces. Begelation, also, enables two tributary glaciers 
to weld themselves to form a continuous trunk ; thus, also, the 
crevasses are mended, and the dislocations of the glacier consequent 
on descending cascades are repaired. This healing of ruptures 
extends to the smallest particles of the mass, and it enables us to 
account for the continued compactness of the ice during the 
descent of the glacier. 

14. The quality of viscosity is practically absent in glacier-ice. 
Where pressure comes into play, the phenomena are suggestive 

D:|-:ect>CiO0glc 



Reviews aiid Notices of Books. 263 

of viscosity ; but where tension comes into play, the analogy witb 
a viscous body breaks down. When subjected to strain, the 
glacier does oot yield by stretching but by breaking. This is the 
ongin of the crevasses. 

15. The crevasses are produced by the mechanical strains to 
which the glacier is subjected. They are divided into marginal, 
transverse, and longitudinal crevasses ; the first produced by the 
oblique strain conseqaent on the quicker motion of the centre ; 
the second, by the passage of the glacier over the summit of an 
incline ; the third, by pressure from behind and resistance in front, 
which causes the mass to split at right angles to the pressure. 

16. The raoulins are formed by deep cracks intersecting glacier 
rivulets. The water, in descending such cracks, scoops out for 
itself a shaft, sometimes many feet wide, and some hundreds of 
feet deep, into which the cataract plunges with a sound like 
thunder. The supply of water is periodically cut off from the 
inoulina by fresh cracks, in which new mouUns are formed. 

17. The lateral moraines are formed from the debris which 
loads the glacier along its edges ; the medial morainea are formed 
on a trunk-glacier by the union of the lateral moraines of its 
tributaries ; the terminal moraines are formed from the debris 
Carried by the glacier to its terminus, and there deposited. The 
number of medial moraines on a trunk-glacier is always one less 
than the number of tributaries. 

18. When ordinary lake-ice is intersected by a strong sunbeam, 
it liquefies so as to form flower-shaped figures within the mass ; 
each dower consists of six petals, with a vacuous space at the 
centre ; the flowers are always formed parallel to the planes of 
freezing, and depend on the crystallisation of the substance. 

19. Innumerable liquid disks, with vacuous spots, are also 
formed by the solar beams in glacier ice. These empty spaces 
have been hitherto mistaken for air-bubbles, the flat form of the 
disks being erroneously regarded as the result of pressure. 

20. These disks are indicators of the intimate constitution of 
glacier ice, and they teach us that it is composed of an aggregate 
of parts, with surfaces of crystallisation in all possible planes. 

, 21. There are also innumerable small cells in glacier-ice hold- 
ing air and water ; such cells also occur in lake-ice, and here 
they are due to the melting of the ice in contact with the bubble 
of air. Experiments are needed on glacier-ice in reference to this 
point. , 
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22. At a free snrfoce within or without, ice melta with more 
easo than in th« centre of a compact mass. The modoD which we 
call beat is leu controlled at a free surface, and it liberates the 
molecules &om the solid condition sooner than when the atoms 
are surrounded on all sides by other atoms which impede the 
molecular motion. Regelation is the complementary effect to the 
ahore, for here the superficial portions of a mass of ice are made 
virtually cratral of a second mass. 

23. The dirt-bands have their origin in the ice-cascades. The 
glacier, in passing the brow, is transversely fractured ; ridges are 
formed with hollows between them ; these transverBe hollows are 
the principal receptacles of the fine debris scattered over the 
glaeier ; and after the ridges have been melted away, the dirt 
remiuna in successive stripes upon the glacier. 

24. The ice of many glaciers is laminated, and when weathered 
may be cloven into thin plates. In the sound ice, the laminatioa 
manifests itself in blue stripes drawn through the general whitish 
mass of the glacier ; these blue veins representing portions of ice 
from which the air-bubbles have been more completely expelled. 
This is the veined structure of the ice. It is divided into marginal 
and longitudinal structure, which may be regarded as comple- 
mentary to marginal, longitudinal, and transverse crevasses. The 
latter are produced by t«nsion, the former by pressure, wJiich acts 
ID two difiFerent ways : ^firstly, the pressure acts upon the ice as it 
has acted upon rocks which exhibit the lamination technically 
called cleavage ; secondly, it produces partial liquefaction of the 
ice. The liquid spaces thus formed help the escape of the air 
from the glacier; and the water produced, being refrozen when 
the pressure is relieved, helps to form the blue veins." 

Such is the summary of what our author believes or finds with 
regard to glaciers ; and as a summary of our knowledge of their 
phenomena, every reader must appreciate its excellence. But 
when viewed in the light of discovery, we confess that we do not 
find room for saying more than has been said in this Journal 
already, eighteen months ago before the volume now in hand 
was published. It then fell to ua to notice Professor Forbes' 
" Occasional Papers on the Theory of Glaciers," published last 
year. And as Professor Tyndall's contributions on the compres- 
sion of ice, its regelation, and its sis-petal flowers, had been 
published in various quarters previously to this date, though only 
now brought together in his volume on " The Glaciers of the 
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Alps," the author of the " Occasional Papers" had an opportunity 
of conaidering their bearing upon his own researches and hia theory 
of glaciers. The result of that consideration he gives in the preface 
of the volume referred to ; and to us his estimate seemed so just, 
and so much ia the interest of scientific progress, that we quoted 
a considerable portion of it, which is accordingly to be found in 
our pages.* Nor, after the perusal of the volume which we 
now close with r^ret, do we find any occasion to modify the 
estimate there made. We only wish that the honouring Itmguage 
and ingenuous feelings with which Principal Forbes refers to 
Professor Tyndall in the work just quoted had been sincerely 
reciprocated by the latter ; and " The Glaciers of the Alps," as it 
is one of the cleverest, so would it have been one of the best ex- 
cursion books and scientiHc manuals in our language. 



PROCEEDINGS OF SOCIETIES. 



British Association for the Advancement of Science. 

Meeting at Oxford, Wednesday 26th June to Wed/nexday 

Zd July 1860. 

The annual meeting of the British AsBOciation this year, nndet the 
preBidencj of Lord Wrottealey, took place at Oxford on the 26th of 
June. At that season the Scottish Universities are in the midst of the 
Bummer session, which prevented many men of science in this country 
from heing present. 

As usual, it was in the SectionB chiefly that any contributions to 
science were made, and of the most important of them we now proceed 
to gire an abstract : — 

SEctioN A.— MATHEMATICAL AND PHYSICAL SCIENCE. 

The President of this Section, the Rev. B. Prick, opened it by an 
able address in the Intereat of mathematical Bcience and British mathe- 
maticians, declining to accede to the diB]iaragement of mathematical 
evidence which certain foreign mathematicians have of late been insist- 
ing upon, and proposing that in the papers to be brought before the 
Section those in pure mathematics should take the precedence, to be 
followed next by those which belong to applied mathematics, and after- 
wards by those who do not admit of mathematical terms and symbols. 
This proposal, however, went for nothing in what followed. The 

* See " Edinburgh Ifew Pbilosophical Journal," New Series, vol. in., Ajiril 
18S9, p. £77. 
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number of papen offered was indeed to great that u aab-Section had to 
be formed in order to reoeiTe a portion of tbem. But in the review of 
the whole, there are oalj a few which potaesa more thui the transient 
interest of the hour. Among thoee which poeeees permanent intorest, 
the firit that appears is an attempt bj Mr J. Brown t4) BBtimate the 
velocitj of earthquake shocks in the lat«rite of India, a clayej rock in 
a semi-past; oondition of perhaps the lowest degree of elasticity, reposing 
in some plaicea on strata of sand and claj. Suppoaing the shock to hare 
travelled from Quelon to Trerandrum, and taking the distuioe between 
these two places at thirty-aeven miles, a velocity of propagation is obtained 
at between 470 and 530 feet per aeooud, according to the time marked 
by different observsra. 

The same day two communications were made by M. Claudet, of which 
the former had for object to show that ic order to obtain a perfectly 
good picture of any aize from a small negative, — In order to obtain a 
portrait, for instance, the size of life from a miniature the size of a visit- 
ing card, — all that ia neceasary is to have recourse to Woodward's solar 
camera, provided it be accurately made, and so adjusted that the focus 
of the condenning lene fall exactly on the front lens of the cament 
obicura, neither behind it nor before it, as is common in the inatmments 
as nsnally made. H. Claudet's other communication related to the means 
of retaining stereoscopic effect along with magnifying power, which he pro- 
posed to effect by prisms. 

The following day the Section received a valuable communication 
from Admiral Fitzrot on British Stormg, in which he entered into 
many details of recent storms, and concluded with the following interest- 
ing intelligence : — The British Association has made application to Her 
MBJestj's Government lo authpriae arrangements for communicating 
warning of storms from one part of the country to tbe other ; and, in 
conclusion, I will read to jou the details of that arrangement which 
promises to be so beneficial. Arrangements have been authorised by 
the Board of Trade (under a minute from the President, dated June €}, 
in consequence of which a daily and mutual interchange of certain limited 
meteorological inf jrmation will be transmitted between London and Paris, 
the results of five eubsidiarjcommunicationa to the central stations of Paris 
and London. Authority being thus given to collect and communicate, 
by the telegraph, particular meteorological intelligence, a commencement 
may be made on the let of September, as the plan proposed is simple 
and the machinery is ready. Once a day, at about nine a.m., barometer 
and thermometer heights, state of weather and direction of wind, will be 
telegraphed to London from the most distant ends of our longest wires, 
— namely, Aberdeen, Berwick, Hull, Yarmouth, Dover, Portsmouth, 
Jersey, Plymouth, Penzance, Cork, Galway, Londonderry, and Greenock. 
Facts sent thus from five of these places wiU be put into one telegram 
and lent to Paris immediately, when a corresponding communication will 
be made from the Atlantic coasts southward. When threatening signs 
are not apparent, no further notice will be transmitted to or from London 
on that day, respecting weather. But when indications are such as to 
warrant some cautionary signal at a certain part of, or along all our 
coasts, the words '' Caution, — North" (or " South") will be sent to some 
of the thirteen places specified, or to all of them; on the receipt of which 
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a Eone (or triangle) will be hoiated at a staff (point up for norlb, down 
for wuth), indicating ttia side whence wind iiia7 be expected. This 
■ignal will be repeated along part of the coaet bf the coaet-guard, at 
such of their Btations as may be authoriaed (at moat of their Btationt, 
flagstaffs aT« Tieible to coasters). Danger will be implied b; a drum 
(or square), a cone, and perhaps, in addttioD, very great danger hy a 
cone, a drum, and a second cone. (The cones and drums maj be made 
with hoops and blaci canvas, to collapse, without top or bottom. They 
will be the same shape from all points of Tiew, and unlike any other 
signal, such as a time-ball, used ordinarily.) As the coast-guard extends 
alt along the frequented parts of our shores, and as the telegraph com- 
panies are liberally willing to have instruments and signals placed at 
their extreme stations, in charge of and need by their officials, only the 
necessary materials and instructions wOl be required, aU of which are 
ready or in progress. By vigilance at the central station, and by taking 
great care 1o avoid signalling too frequently, much may be done towards 
diminishing the losses of life on our increaGingly crowded coasts. 

On Saturday, Sir D. Brewsteb read a paper on Micmicopic Vision and 
a New Form of the Microacope, In this the worthy Principal again, after 
an interval of more than a quarter of a century, and notwithstanding all 
the disappointments which have intervened, recommends gems as mate- 
rial for lenses instead of glass. He objects even on the ground of truth* 
fulness to object-glasses with large apertures, and sums up thus the 
other improvements which he Buggesls ; — 1. The first step, we conceive, 
is, to abandon large angular apertures, and to use object-glasaes of mode- 
rate focal length, obtaining at the eye-glass any additional magnifying 
power that may be required. 2. In order to obtain a better illumination, 
either by light incident vertically or obliquely, a new form of the micro- 
scope would be advantageous. In place of directing the microscope to 
the object itself, placed as it now is almost touching the object-glass, let 
it be directed to an image of the object, farmed by the thinnest achro- 
matic lens, of such a focal length that the object may be an inch or more 
from the lens, and its image equal to, or greater or less than the object. 
In this nay the observer will be able to illuminate the object, whether 
opaque or transparent, and may subject it to any experiments he may 
desire to make upon it. It may thus be studied without a covering of 
glass, and when its parts ore developed by immersion in a fluid. S. The 
sources of error arising from the want of perfect polish and perfect homo- 
geneity of the glass of which the lenses are composed, are, to some 
extent, hypothetical; but there are reasons for believing, — and these 
reasons corroborated by facts — that a body whose ingredients are nnited 
by fusion, and kept in a state of constraint from which they are striving 
to get free, cannot possess that homogeneity of structure, or that per- 
fection of polish, which will allow the rays of light to be refracted and 
transmitted without injurious modification. If glass is to be used for 
the lenses of microscopes, long and careful annealing should be adopted, 
and the polishing process should be continued long after it appears 
perfect to the optician. We believe, however, that the time is not 
distant when transparent minerals, in which their elements are united 
in definite proportions, will be substituted for glass. Diamond, topat, 
and rock-crystal are those which appear best suited for lenses. The 
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white topu of Xew UollMid is partioulvl; fitted for optical purpaeea, 
u it« double refractioiiH lUKy ho remored b; cutting it in plates per- 
pendicular to one of itt optical axes. In rocl.ciystal the itmctare ia, 
generallj gpekking, leu perfect along the axis of double refraction tbaJi 
in anj other direction, bat this imperfection does not exist in topaz. 

On a following day, Sir Darid reBumed his observationg en the optical 
phenomena of decompoced glasB, (rhicb be has fonnd to be bo interesting. 
In addition to the phenomena in polarisation which he formerlj observed, 
be now flndg often between the true glass films, beautiful circular crystals 
of silex. In one, around a minute speck of silex, there is found a cir- 
cular band of equally minuto crystalline specks, and at a greater distance 
a second circular baud, concentric with the first, consisting of still smaller 
silicious particles hardly risible in the microscope. And be asks, by what 
atomic forces does this central crystal group its attendant cryatals 
around it? 

Sir David's paper was followed bj one on the Motion of a Pendulum 
in a FerficttI Plane when the Point of Siitpeniion moves vniformlff on a 
Cirevmferenee in the same P^ane, by Professor Pi ebce. The author wrote 
down the mathematical formnlie which gave the laws which govern such 
motions. Ue then exhibited beautifully executed diagrams on trans- 
parent cloth, which showed by curves, some most regular and some most 
fantastic in their forms, the behaviour of such a pendulum under Toiiona 
conditions, and at several periods of its course. He pointed out caaaa 
in which these curves exhibited all the symmetry and regularity of exact 
mathematical forms, others in which these forms were complicated and 
irregular almost beyond conception. He showed that in some of these 
cases the state of the peudulum was that of a stable equilibrium, wbilst 
in others the equilibrium was unstable, and the pendulum went ott into 
the must rapid motions. By another series of corves, something like 
Contour's lines, he showed how the succession of these motions could all 
be tracked ; and he concluded by showing how a similar method was ap- 
plicable to tbe tracing of matter through its several varieties of forms, — 
inorganic matter being analogous to the changes and varieties observed 
in the state of stable equilibrium, while the various states of unstable 
equilibrium gave many of the surprising and irregular transitions ob- 
served in the vegetable and animal kingdoms, or in organised matters. 

On tbe last day of the meeting of the Section, it received a proposal 
for an atmotio ship by the Hon. W, Bland, N. S. Wales, by which he 
proposed to navigate the air as he pleased by means of heavy weights, 
light vanes like those of a screw propeller, and a balloon. In the sub- 
Section, the communication of greatest interest was a letter from Captain 
Maury, U. S. Navy, on Antarctic climates and expeditions. 



Section B— CHEMICAL SCIENCE. 
In this Section, the papers read were mostly of a technical nature, 
not easily admitting of an abstract. Among others of interest we may 
mention an experiment of W. R. Orove, which proved that electrolysis 
by a Ruhmkorff's coil in water acidulated with sulphuric acid may go 
on though the glass of a Florence flask be interposed between the 
«leatrodes on all sides. Dr Ljon Playfair also resumed his theory of 
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aeatral ulli as represented oot on the type of a baaio oj:ide H^ 0,, bat 
■ neatral psroiide HO, and oonstraoted scoording to the lawB of sjtn- 
Bieti^. The same ia.j, Dr QladBtone sbotred that when equivalent propor- ' 
tioDS of chloride of eodiom and nitrate of baryta are mixed together in solu- 
tion, and difinaed, foor salts exist contemporaneoiMl}' in the liquid ; or in 
other words, a portion of each acid combines with a portion of eaoh base. ' 
Dr Andrews resumed bis obserratious on oioue. J. B. Lawes and Dr 
J. H. Gilbert oontinued their researches in the philosophy of agruialtiire, 
contriboting this year a pa)«T on the composition of the ash of wheat 
grown under rarions circnmstaneeE. Besides these, papers were read, 
by J. J. Coleman, on soma remarkable relations existing between the 
atomic weights, atomic volumes, and properties of chemical elements ; 
on the deodoriialion of sewerage, by Dr Bird ; on a new organic oom- 
ponnd containing boron, by Dr Franklaiid and Mr Duppa ; on the oo- 
corrence of poiaonons met^ in cheese, by Frofeesor Vodcker, in conse- 
qnence, as he ascertained, in reference to the dairies of Olonoester and 
Wiltshire, of the nse of the sulphates of copper and of lino in the maiiD- 
faoture. 



Section C— GEOLOGY. 

This section was opened \ij an address by Professor Sedgwics, its 
President. The remarks we have made as to the Chemical Section, how- 
ever, apply also to this ; and with a single exception, of which we shall 
fpve an extract, we shall merely enumerate the papers brought forward. 
The paper of which we give an abstract was on the contents of three 
square jards of triassic drift near Frome, by C, Moore of Bath. la 
order that they might receive a more careful examination than could be 
given to it on the spot, the whole of it, consisting of about three tons 
weight, was carted away to the residence of the author at Bath, a dis- 
tance of twenty miles ; all of which hod passed tinder his observation, 
with the following results : — The fish remains, which were the most 
abundant, were frst noticed. Some idea might be formed of theii num- 
bers when he stated that of the genus Acrodus alone, Including two 
species, ha had extracted 45,000 teeth from the three square yards of 
earth under notice, and that they were even more numerous than these 
numbers indicated, since he rejected all but the most perfect examples. 
Teeth of the Sauricthye of several species were also abundant ; and, next 
to them, teeth of the Hybodus, with occasional spines of the latter genus. 
Scales of Oyrolepls and Lepidotua were also numerous, and teeth show- 
ing the presence of several other genera of fishes. With the above 
were found a number of curious bodies, each of which was surmounted 
by a depressed, enamelled, thorn-like spine or tooth, in some oases with 
points as sharp as that of a coarse needle ; these the author supposed to 
be spinons scales, belonging to several new species of fish, allied to the 
Squaloraia, and that to the same genus were to he referred a number of 
hair- like spines, with flattened fluted sides, fonnd in the same deposit. 
There were also present specimens, hitherto supposed to be teeth, and 
for which Agaesiz had created the genus Ctenoptychius, but which he 
was rather disposed to consider — like those previously referred to — to 
be the outer scales of a fish allied to the Sqnaloraia. It was remarked 
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tbat, u tlie drift moat hkve 1>oeii truiBported from some distance, de1i> 
Mte organUms could scarcelj have been expected ; bat, notirithitaiidiTig, 
it ooatained jome moet minute fiah-jawa and palates, of wbiok the author 
had, either perfect or otherwise, 130 examples. These were from a 
quarter to the eighth of an inch in length, and within thia Bmal) oompais 
he pouesaed specimens with from thirty to forty teeth ; and in one 
palate he had succeeded in reckoning at manj as seTentj-fonr teeth in 
position, and there were spaces where sixteen more had disappeared, so 
that, in this tinj specimen, there were ninety teeth 1 Of the orider 
Reptilia there were probably eight or nine genera, oonsisting of detached 
teeth, scutes, vertebne, and riln, and articulated booei. Amongst these 
he had found the flat crashing teeth of the Placodus ; a discorery of in- 
terest, for hitherto this reptile had only been found in the miuchelkalk 
of Gennsny, — t, zone of rocks hitherto wanting in this eountry, but 
which, in its Fauna, was represented by the aboTe reptile. But by far 
the most important remains in the deposit were indications of the eziet- 
enoe of triassic mammalia. Two little teeth of the Miorolestes had 
some yean before been found in Germany, and were the only traces of 
this high order in beds older than the Stonesfield slate. The aathor's 
minute researches had brought to light fifteen molar teeth, either iden- 
tical with or allied to the MicroleBtes, and also five incisor teeth, evi' 
dentlj belonging to mora than one species. A very small double-fangped 
tooth, not unlike the oolitic Spalacotheriuni, proved the presence of 
another genua ; and a fragment of a tooth, consisting of a single fang, 
with a small portion of the crown attached, a third genus, Ui^ger in site 
than the Microlestes. Three vertebrtB, belonging to on animal smaller 
than iuiy existing mammal, had also been found. The author inferred 
that, if twenty-five teeth and Tertebne, belonging to three or fonr genera 
of Mammalia, were to be found within the space occupied by three sqnsre 
yards of earth, that portion of the globe which was then dry land, and 
from whence the material was in part derived, was probably inhabited 
at thia early period of its history by many genera of Msmmalis, and 
would serre to encourage a hope that this family might yet be found in 
beds of even a more remote age. A discussion followed, in which Sir 

C. LyeU, Professor Sedgwick, Dr H. Falconer, and other* took fart, 
when the importance of the author's discoveries was recognised. 

The other papers were ~ On the Osseooa Caves of Tenby, by the Bev. 
O. N. Smith. Sir R. I. Murehison exhibited the New Gteological Uap 
of Oxford. On Snow Crystals observed at Dresden, by Dr Geinitz ; On 
the Silurian Formation in the District of Wilsdruff, by Dr Geinitz ; On 
the Metamorphic Rocks of the North of Ireland, by Professor Harkness ; 
On the Intermittent Springs of the Chalk and Oolite of the Neighbour- 
hood of Scarborough, by Captain Woodall ; Report on the Dnrn Den 
Excavations, by Dr Anderson ; On Circular Chains in the Alps, by M. 
A. Favre ; On a Recent Volcanic Eruption in Iceland, by Dr W. S. 
Lindsay ; Detttila respecting a Nail found in Eingoodie Quarry, by Sir 

D. Brewst«r ; On the Tynedale Coalfield and Whinsil, by 3. A. Knipe ; 
On Stikensidea, by J. Price ; Notes on the Geology of Captain Palliser's 
Koute across the Rocky Mountains, by Dr Hector ; On the Geology of 
the Vicinity of Oxford, by Professor Phillips ; On the Invertebrate 
Fauna of the -Lower Oolites of Oxfordshire, by I. P. Wbiteaves ; On 
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the Blenheim Iron Oro, &nd the ThichieN of the Fonostioiu IkIow the 
Great Oolite at Stonesfield, bj E. Hull ; On the Strfttigraphioal Poaitiou 
of certain Species of Coral in the Liaa, by the Rct. P. B. Brodie ; On 
tlie Geological Cfaarscters of the Sahara, bj the Rer, H. B. Tristram ; 
Od the Mode of Flight of the Fterodactjles of the Coproltte Bed near 
Cambridge, by the Rev. J. B. P. Dennis ; Remarks on the Kleration 
Tbeorj of VolcauoeB, hy Dr Daahenj; Notes on some Points in Che- 
mical Geologj, bj T, Steny Hunt ; On the Geographical and Chrono- 
logical Distribution of Devonian Fossils in Devon and Cornwall, by W, 
Fengellf ; On the Avieula Contorta Bed, and Lower Lias in the Sodth 
of England, by Dr Wright ; On some New Facts in Relation to the 
Section of the ClifT at Mundelej, Norfolk, by Joseph Prestwich ; On the 
Igneous Rocks interstratified with the CarbonifeTonH Limestone of the 
Basin of Limerick, by Frafesaor Jukes ; On the Stratigraphical Posidon 
of cerbun Species of Corals in the Lias, by the Rev. P. B. Brodie ; On 
some Reptilian Footprints from the New Red Sandstone North of 
WoWerhampton, by Qua Rev. W, Lister; On the Effects of long-conti- 
nued Heat, shown in the Iron Fomaces of the West of Yorkshire, by 
the Rev. W. Y. Haroonrt; On some Phenomena of Metamvtrphism in 
Coal in the United States, by Professor Rogers; On the Geology of the 
Vicinity of the NeighbosThood of Cambridge, and the Fossils of the 
Upper Green Sand, by Professor Sedgwick ; Some Observations npon 
the Geological Features of the Volcanic Island of St Paul, in the South 
Indian Ocean, illustrated by a Model in Relief of the Island, made by 
Captain Cybnle, of the Austrian Artillery, by Professor F, von Hooh- 
«tetter ; Remarks on the Geology of New Zealand, illustrated by Geolo- 
gical Maps, Drawings, and Photographs, by Professor F. von Hoch- 
etettcr ; On some Transformations of Iran Pyrites in connection with 
Fossil Remains, by A. Gages ; Remarks on Fossil Fish from the North 
Staffordshire Coal-Fields, by W. Molyneni ; On the Old Red Sandstone 
and its Fossil Fish in Foriarshire, with an Account of the Fish by Sir 
P. Egerfon communicated by Sir R. I. Murchison, by W. Powrie ; On 
» New Form of Ichthyoiilfl discovered by Mr Peach, by Sir P. Egerton ; 
On Two Newly-discovered Caves in Sicily containing Worked Flinfa, 
by Baron F. Anca ; On the Siz-inch Maps of the Geological Survey, by 
E. Hull ; On the Selection of a Peculiar Geological Habitat by some of 
the rarer British Plants, by the Rev. W. Symonds ; On the Koh-i-Noor 
previous to ita Cutting, by the Rev. W. Mitchell and Professor Tennant. 



Section ».— ZOOLOGY AND BOTANY, INCLUDING PHYSIOLOGY. 
(A nA-Seaion attached jar the liut-itamed lulject.) 
It was to this Section that the chief interest attached, in consequence 
of the popularity at the present moment of discussion as to the origin of 
species. After a Report by Dr Ogilvie, intimating the little that had 
been done, in ctmsequeuce of the tempestuous weather and the early 
meeting of the Association, by the Dredging Committee for the North 
and East Coasts of Scotlknd, and a very interesting communication by 
the Rev. P. P. Carpenter, on the Progress of Natoral Science in the 
United States and Canada,— Dr Daubbkt led off in the great question 
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of die d«y, by % paper on the Finkl Canaes of the Sexnali^ of FUaU, 
with partiflulu' nfeiwice to Mt Dantm'i work on the Origin of Species 
by Natural Selection. 

Dr Daubenj began by pointing out the identity between the twa 
model by which the mnltiplioation of plants ii bronght about, the -varj 
Mme propertiei being imparted to the bad or to the graft as to the seed 
produced by the ordinary process of fecundation, and a new indiTidnal 
being in either inslanee equally produced. We are therefore led to 
■peculate a« to the final eaase of the esiBtenoe of sexual organs in plania, 
aa well as in those tower animals which can be propagated by cutting*. 
One use, no doubt, may be the dissemination of the species ; for many 
plants, if propagated by buds alone, would be in a manner eonfined to a 
single spot. Another secondary use is the production of frniti which 
afford nourishment to animals. A third may be to minister to the gratt- 
fieSktion of the senses of man bj the beauty of their forms and oolonra. 
But as these ends are only answered in a small proportion of cases, w« 
must seek further for the nses of the organs in question ; and hence the 
author suggested that they might hare been provided in order to prevent 
tbat uniformitj in the aspect of Nature which wonld have prerailed if plants 
had been multiplied erclusively by buds. It is well known that a bud is a 
meTeoouDterpartofthestockfrom whence it springs, so that we are alwajB 
•ure of obtMning the reiy same description of fruit by merely grafting a 
bnd or cutting of a pear or apple tree upon another plant of the same 
species. On the other band, the seed noTer produces an indiTidnal ex- 
actly like the plant from which it sprang ; and hence, by the union of 
the sexes in plants, some Tariation from the primitive tfpe is sum to 
result. Dr Daubenj remarked that if ne adopt in any degree the views 
of Hr Darwin with respect to the origin of species by natural selection, 
the creation of sexual organs in plants might be regarded as intended to 
promote this specific object. Whilst, however, he gave his assent to the 
Darwinian hjpothesis, as likely to aid os in reducing the number of 
existing species, he wished not to be considered as advocating it to the 
extent to which the author seems disposed to aarrj it. He rather desired 
to recommend to naturalists the necessity of farther inquiries, in order 
to fix the limits within which the doctrine proposed by Mr Darwin may 
' assist OS in distinguishing varieties from species. 

Professor Huxley having been called on by the chairman, deprecated 
anj diso-nsuon on the general question of the truth of Mr Darwin's theorj. 
He felt that a genera) audience, in which sentiment would onduly inter- 
fere with intellect, was not the public before which such a discussion 
should be carried on. Dr Daobenj had brought forth nothing new to 
demand or require remark. — Mr K. Dowden, of Cork, mentioned, first, 
two instances in which plants had been disseminated by seeds, which 
could not be aflected by buds, first, in the introduetion otSaiicio equaKda, 
by the late Rev. W. Hincks ; and, second, in tbe diffusion of chioory, 
in the vicinity of Cork, by the ^ency of its winged seeds. Ho related 
several aneodotes of a monkey, to show that however highly organised 
the Quadrumana night be, they were very inferior in intellectual qualities 
to the dog, the elephant, and other animals. He particolarly referred te 
his monkey being fond of playing with a hammer ; but although he liked 
oysters as food, he never could teach him to break the oysters with hit 
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hunmer u & means of indolging his appetite. — Dr Wright sUted that 
a friend of bui, who had gone out to report on the habits of the gorilla — 
the higheit form of monle^ — had observed that the female gorilla look 
it* young to the sea-shore for the purpose of feeding them on ojeters, 
which they broke with great facility. 

Professor Owen said that he wished to approach this sahject in the 
apirit of the philosopher, and expressed his conviction that there were 
fiMis by which the public conld oome to some conclusion with regard to 
the probabilities of the truth of Mr Darwin's theory. Whilst giving all 
pnuse to Mr Darwin for the courage with which he had put forth his 
theory, he felt it. must be tested by facts. As a contribution to the foots, 
by which the ^eory must be tested, he wodd refer to the structure of 
the highest Qoadrumsna as compared with man. Taking the brain of 
the gorilla, it presented more differences, as compared witii the brain of 
man, than it did when compared with the brains of the very lowest and 
moat problematical form of the Quadrnmana, The differences in cere- 
bral structure between the gorilla and man were immense, The posterior 
lobes of the oerebmm in man presented parts which were wholly absent 
in the gorilla. The same remarkable differences of stmcture were seen 
in other parts of the body ; yet he would especially refer to the structure 
of the great toe in man, which was constructed to enable him to assume 
the upright position ; whilst in the lower monkeys it was impossible, from 
thestructureof their feet, that they should do so. Ueconalnd^by urging 
on the physiologist the necessity of eiperiment. The chomiat, when in 
doubt, decided his questions by experiment ; and this was what is needed 
by the physiologist, — Professor Hailey be^ed to be permitted to reply to 
Professor Owen. He denied olb^ther that the difference between the 
brain of the gorilla and man was so great ae represented by Professor 
Owen, and appealed to the published dissections of Tiedemann and others. 
From the study of the stractun of the brain of the Quadrumana, he 
maintained that the difference between man and the highest monkey was 
not so great as between tlie highest and the lowest monkey. He main- 
tained also, with regard to the limbs, that there was more differenra 
between the toeleas monkeys and the gorilla than between the latter and 
man. He believed that the great feature which distinguished man from 
the monkey was the gift of speech. 

This subjeot was resumed another day by a paper on thi InlellBctttal 
Development of Europe, contidtred with Referaica to tht Vieat of Mr 
Dancm and othtrt, that th» Progreaeion of Organigtm is determined 
by Late, by Professor Deafer, M.D., of New York. The object of 
this paper was to show that the advancement of man in civilisation does 
not oeeor accidentally or in a fortuitous manner, but is determined by 
immutable law. The author introduced his subject by recalliiig prooft 
of the dominion of law in the three great lines of the manifestation of 
life. Pint, in the suooessive stages of development of every individual, 
firom the earliest rudiment to maturity; secondly, in the numberless or- 
ganic forms now living contemporaneously with us, and constituting the 
animal seriee ; thirdly , in the orderly appearance of that grand succession 
which in the slow lapse of geoh)gicBl time has emerged, constituting the 
life of the Earth, showing therefrom not only the evidences, but also 
proofi of the dominion of law over the world of life. In those three linos 
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of life lie MUbllilted that the general principle is, to differentiate instinct 
fW>iD antomstiim, and then to differeDtiate intelligence from instinct. 
In man himself three distinct instrumentBl nerrona mechuiisnis exist, 
and three distinct modea of life are perceptible, the aatomatio, the in- 
atinctire, the intelligent. The/ occur in an epochal order, from infancp 
through childhood to the more perfect state. Soch holding good for 
the indiTidnal, it wm then affirmed that it is phjsiologioallj impossible 
to separate the indiTidnal from the race, and that what holds good for 
the one holds good for the other too ; and hence that man is the arche- 
tjpe of societj, and indiTidual development the model of social progress, 
and that both are nndei the control of immutable law : that a parallel 
exists betveen individual and national life in this, thst the production, 
life, and death of an organic particle in the person, answers to ths pro- 
duction, life, and death of a pereon in the nation. Turning from these 
purely physiological considerations to historical proof, and selecting the 
onlj Kumpean nation which thus far has offered a complete and com- 
pleted intellectual life. Professor Draper showed that the charaoteristioa 
of Greek mental development answer perfectly to those of individual life, 
presenting philosophiosllj five well marled ages or periods, — the first 
being closed bj the opening of Egypt to the lonians ; the second, in- 
dnding the Ionian, Pythagorean, and Eleatic philosophies, was ended by 
the criticisms of the Sophists ; the third, embracing the Socratic and 
Platonic philosophies, was ended bj the doubts of the Sceptics; the foorth, 
Dshered in by the Macedonian expeditian, and adorned by the splendid 
achievements of the Alexandrian school, degenerated into Neoplatonism 
and imbecility in the fiith, to which the hand of Rome put an end. From 
the solutions of the foor great problems of Greek philosophy, given in 
each of these five stages of its life, he showed that is possible to deter- 
mine the law of the variation of Qreek opinion, and to establish its 
analogy with that of the variations of opinion in individual life. Next, 
passing to the consideration of Europe in the aggr^ate. Professor Draper 
showed that it has already in part repeated these phases in its intellectual 
life. Its first period doses with the spread of the power of Republican 
Rome, the second with the foundation of Constantinople, the third with 
the Turkish invasion of Europe; we areliving in the fourth. Detailed 
proofs of the correspondence of these periods to those of Greek life, and 
through then to those of individual life, are given in a work now printing 
on this sobjact, by the author, in America. Having established this 
conclnsion, Professor Draper next briefiy alluded t« many oollateral pro- 
blems or inqubies. He showed that the advances of men are dne to 
external and not to interior influencea, and that in this respect a nation 
is like a seed, which can only develop when the conditions are favourable, 
and then only in a definite way ; that the time for psychical change 
corresponds with that for physical, and that a nation cannot advance ex- 
cept its material condition be touched, — this having been the case through- 
out all Europe, as ie manifested by the diminution of the bine-eyed races 
thereof ; that all organisms, and even man, are dependent for their char- 
acteristics, continuance and life, on the physical conditions nnder which 
they live ; that the existing apparent invariability presented by tlie world 
of organisation is the direct consequence of the physical equilibrium ; 
bnt that if that ahonld suffer modification, in en instant the fanciful 
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doctrine of the immatability of species would be brought to its prt^r 
Tftlue. The o^snie worid appears to be in repoBO because natural im- 
fluenoeH have reached an equilibrium. A marble ma,j remain motionless 
fw eTer on a level table, bnt let the table be a little inclined, and the 
marble will quiclcl^ ran off; and so it ib with organisms in the world. 
From his work on Phyaiology, published in 1856, he gave his riewa in 
support of the doctrine of the transmutation of species; the transitional 
forms of the animal to tbe human type ; the production of new ethnical 
elements, or nations; and the laws of their origin, duration, and 

Tbe annonncement of this paper attracted an immense audience to the 
Bection, which met in the Librarj of tbe New Museum. The dis- 
cussion was commenced bj the Rev. Mr CresswcU, who denied that an/ 
parallel could be drawn between the intellectual progress of man and , 
the phj'sieal development of the lower animals. So far from Professor 
Draper being correct with regard to the history of Greece, its masterpieces 
in literatore — the Iliad and Odjssej — were prodnced during its national 
infancy. The theory of intellectual development proposed was directly 
opposed to the known facts of the history of man. — Sir B. Brodie stated 
he could not subscribe to the hypothesis of Mr Darwin. His primordial 
germ had not been demonstrated to have existed. Kan bad a power of 
self-conscionsness — a principle differing from anything found in tbe 
material world — and he did not see how this could originate in lower or- 
ganisms. This power of man was identical with the Bivine Intelligeuoe ; 
and to suppose that thb oould originate with matter, involved the absurdity 
of supposing the source of Divine power dependent on the arrangement 
of matter.— The Bishop of Oxford stated that the Darwinian theory, 
when tried by tlie principles of indnctive science, broke down. The 
fiicts brought forward did not warrant the theory. The permanence of 
specific forms was a fact confirmed by all observation. The remains of 
animals, plants, and man found in those earliest records of tbe human 
race the Egyptian catacombs, all spoke of their identity with existing 
forms, and of the irresistible tendency of organised beings to assume an 
unalterable character. The line between man and the lower animals 
was distinct : there was no tendency on tbe part of the lower animals to 
become the self-conscious intelligent being Man; or in man to degenerate 
and lose tbe high characteristics of bis mind and intelligence. All ex- 
periments had faCed to show any tendency in one animal to assume the 
form of the other. In the great case of the pigeons quoted by Mr 
Darwin, he admitted that no sooner were these animals set free than 
they returned to their primitive type. Everywhere sterility attended 
hybridism, as was seen in the closely allied forms of the horse and the 
ass. Mr Darwin's conclusions were an hypothesis, raised most nnpbilo- 
sophically to tbe dignity of a causal theory. He was glad to know that 
the greatest names in science were opposed to this theory, which he be- 
lieved to be opposed to tbe interests of science and hnmanity. — IVofessor 
Hnxley defended Mr Darwin's theory &om the charge of its being merely 
an hypothesis. He said it was an explanation of phenomena in Natural 
History, as the undulating theoiy was of the phenomena of light. No 
one objected to that theory because an undulation of light had never been 
arretted and measured. Darwin's theory was an ezplanatum of faets; 
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and hii book vu faQ of new facta, all bearing on hia tbeorj. Without 
aMerting that averj port of the theory had been eonflrmed, he maintuned 
that it waa the best explanation of the origin of specie* whitA had yet 
been offered. With regard to the p^chological distinction between man 
and animali, man hitnaelf waa once a monad — a mere atom; and nobodj 
Mold asj at what moment in the hiatorf of his development he became 
conadoDalj intelligent. The qaestion was not so mocta one of a trans' 
mutation or transition of speciet, as of the production of forma which 
became permanent. Thoa tlie short^Iegged sheep of America were not 
produced gradnallj, but originated in the birth of an original parent 
of the whole stock, which had been kept np by a rigid system of 
artificial Miection. — Admiral Fitzroy regretted the publication of 
Mr Darwin's book, and denied Professor Hiizley*s statement, that it 
was a lexical arrangement of facta. — Dr Beala pointed ont aome of fiie 
diffionlties with which the Darwinian theory had to deal, mora eBpeoiallj 
those vital tendencies of allied species which seemed independent of all 
external agents. — Mr Lubbock expressed his willingness to accept the 
Darwinian hypothesis in the absence of any better. He would, faowaver, 
express his conviction, that time waa not an essential element in these 
changes. Time alone produced no change. — Dr Hooker being called 
upon by the President to state his views of the bolanieal aspect of the 
qnestion, observed that the Bishop of Osfiwd having asserted that all 
men of science were hostile to Mr Danrin's hypothesis, whereas ha him- 
self was favourable to it, he conld not presume to address the andienoe 
as a scientific authority. As, however, he had been asked for his opi- 
nion, he would briefly give it. In the fint [daca, his Lordship, in hia 
eloquent address, had, as it appeared to him, completely misunderstood 
Mr Darwin's hypothesis. His Lordship intimated that this maintained 
the doctrine of the transmutation of existing species one into another, 
and had confbnnded this with that of the SDocessive development of species 
by variation and natural selection. The first of these doctrines was m> 
wholly opposed t« the facts, reasonings, and results of Mr Darwin's work, 
that he could not conceive how any one who had read it could make each 
a mistake — the whole book, indeed, being a protest against that doctrine. ' 
Then, agwi, with regard to the general phenomenaof species, he nnder- 
stood his Lordship to affirm that these did not present characters that 
should lead careful and philosophical naturalists to favour Mr Darwiu'a 
views. To this assertion Dr Hooker's experience of the v^table king- 
dom was diametrically opposed. Ha considered that at least one-half of 
the known kinds of plants were disposable in groups, of which the species 
were connected by varying characters common to all in that group, and 
sensibly differing in some individuals only of each species ; so much so, 
tliat if each group be Likened to a cobweb, and one species be supposed 
to stand in the centre of that web, its varying characters might be com- 
pared to the radiating and concentric threads, when the other species 
would be represented by the points of union of these ; in short, that the 
general characteristics of orders, genera, and species amongst plants 
differed in degrees only from those of varieties, and afforded the stron^f- 
est countenance to Mr Darwin's hypothesis. As regarded his own ac- 
ceptation of Mr Darwin's views, he expressly disavowed having adopted 
them as a creed. Ha knew no creeds in scientific matters. H« had 
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eaclj begun th* studj of natural science under the ides that spMnea were 
original creations ; and it should be steadiij kept in TJew that thi« »«» 
merely another hjpotheris, which in the abatraot wai neither more nor 
leu entitled to acceptance than Mr Dacwin'e ; neither was, in the present 
state of soienee, capable of demonitration, and each most be tested hj ita 
poirer ef explaining th^ mutual dependraoe of the phenomena of life.- 
For many yean he had held to the old hypothesis, baring no bettev 
established one to adopt, though the progreesof botany had in the interim 
developed no new facts that favoared it, but a iMst of most anggesUTe 
objeotioni to it. On the other hand, haTing fifteen years ago been pri- 
TBt^y made acquainted with Mr Darwin's views, he had during that 
period api^d these to botanical invMtigations of all kinds in the most 
distant porta of the globe, as welt as to the stady of some of the largest 
and most different Floras at home. Now, then, tiiat Mr Darwin had 
published it,«be had no hesitation in publicly adoptmg his hypothesis, as 
that which offers by fat the most probable explanation of aU the phe- 
nomena presented by the clasaifioation, distribution, stmctare, and de-' 
velopment of plants in a state of natura and under ealtiTation, and be 
•hould therefore oontinue to use his hypothesis as the best weapon tor 
fatnre research, holding himself ready to lay it down should a better be 
forthcoming, or should the now abandoned doctrine of original creatiiHM 
r^ain all it had lost in his experience. 

Dr Lahkistbr read a paper for Mr Hogg, on a Fbitrth Kingdom of 
Nature. The anthor stated the great difficulty he had long experienced 
w^n examining some of the simpler liring beings, in defining the cha- 
racters of those jnimary forms of life, whether they belong to the vege- 
table or animal kingdom. And since it appears to many desirable to 
place those organic beings which are of a doubtfnl nature in a fourth or 
an additional kingdom, he suggested one under the title of the Primi- 
gEnal Kingdom — Regnum Primigenum continens Protootista, i.e., Pro- 
tophyta et Protozoa. This would comprise all the lower creatures, or 
the primary organic beings, " Protootista," from TfurK, Jirtt, and xriurd, 
created beiugi, both Protopfayta and Protozoa, and would also include the 
^onges or Amorphozoa of M. de BlaioTille, although Mr J. Ho^ 
thought it better to substitute for the former the name of Amorphoctista; 
derived from «/*o(^of, formleu, and KTim-i, creatureg, or organisnw. 
Seme having compared the vegetable uid animal kingdoms to On> pyra- 
mids, which diverge from each other as they ascend, but are plaeed on a 
common base, the author conceived that that ha»e might foirly represent 
the primigenal kingdom, which embraces the lower or primary organisms 
of both the former, but which are of a doubtfnl natore, and can in some 
instances only be considered as having become blended or mingled to- 
gether. 

An accompanying diagram was exhibited, whi<^ represented the two 
pyramids springing from the same base ; one, eolonred yellow, denoted 
the vegetable kingdom, the other was tinged blue, and signified tha 
animal kingdom ; whilst the base, common to both, was coloured green, 
which was intended to show by the vnion of the two fbrmer colours the 
blending of the two natures of the lower created beings comprised in the 
fourth or primigenal kingdom. These pyramids, with their base, stood 
on a fbundalion tinged brown, thereby signifying the earth and the 
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miBMml kingdon. (Thii paper sppean in the pnient aunilKT of this 
Journal, page 216.) 

X>r IiUikMtCT could not agree witli the anthor as to the neceaaitj of* 
fonrth kingdon in nature. 

Dr OoUiTHsirooD read also a paper on Recvrreat Ammal Fotw, 
and it* Stgni/Uance *n S^ttentatie Zoology. The object of this paper 
«■■ to call attention to the iieqnent recurrence of Hinilar forms in widely- 
.leparated group* of the animal kingdom, aimilaj-itiei, therefore, whi(:h. 
were Tmaccompanied bj hoino1<^ie« of internal structure. These ana- 
logiei of form had greatly infioenoed the progreia of cloasiflcation, by 
attracting the attention of ■ystematizers while as yet Btrnctural homo- 
logies were imperfectly uoderstDod, and, as « consequence, many gronpa 
of animals had been temporarily located in a false position, sooh aa bats 
and whales by the ancients, and the Poljzoa and Forsminifera in more 
modem times. These resemblances in form were illustrated generally 
by the classes of Vertebrata, aod more especially by the various ordera 
of Mammalia — the Invertehrata, aiFording, however, many remarkable 
examples. 8inae so priuci[^ of gradation of form would sufBciently 
account for these analogies, the author had endesToured to disoover some 
other explanation, and had come to the conclusion, that the fact of devia- 
tiosB from typical fitrm being accompanied by modifications of typical 
hdbiU, afforded the desired clue. EiampleB of this were given, and the 
principle edooed, that agreement of habit antd ecottomy in vridely-iqaa- 
rated gtvupt it aeeompanied by timilarity of form. This position was 
argued through simple cases to the more complex, and the conclusion 
arrived at, that where habits were . hwmn, the explanation sufficed ; and 
it was only in the case of animals of tow organisation and obscure or 
nnknown habits, that any serioas difficulty arose in its application, so 
t}iat our appreciation of the rational; of their similari^ of form was in 
direct ratio to our knowledge of their habits and modes of life. In 
condusion, by a oompariaon of the Polyzoa with the Polyps, it waa 
shown that the economy of both was nearly identical, although they 
possessed scarcely anything in common except superficial characters, and 
this identity of habit was regarded as the eiplanatioa of their remarkable 
■imilarity of form. 

Besides these there were many other pajiers of mach interest before 
the Section, but the most elaborate was that on the British Teredines or 
ship-worms, by Mr Jeffreys. After observing that his reseaicbeB bad not 
been oonfined to the British Teredines, but that he had regentlj hod an 
opportunity of meeting all the French natnraliets who had published on 
the subject, as well as of studying all the acoessible collections and books. 
He treated the matter first in a zoological point of. view, and gave a 
short history of the genus Teredo from the time of Aristotle and his 
pupil TheophrastuB to the present time; especially noticing the elaborate 
monograph of Sellius, in 1?33, on the Dutch ship-worm ; the valuable 
paper of Sir Everard Home and his pupil Sir Benjamin Brodie, in 1806; 
and the physiologioal essays of Quatrefsgee, in 1849. He showed that 
the Teredo nndeigoes. a series of metamorphoses ; tbe eggs being deve- 
loped into a sitb-Iarval form after their eiolusion from the ovaiy, and 
r«Balning in the mouth of the parent for some time. In its second 
phase (or that of proper larvs), (he fry are farniihed with a pur of 
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close- fitttng oval nlvm, resembling those of a Cytliere, M w«ll u with 
cilia, a latRe foot, and dielioct eyes, by mean* of wbioh it nrims freely 
and with great rapidity, or eret^, and afterwards teleots iti flzed 
habitation. Tbe larral state continue* for upwards of 100 boors, and 
during that period the fry are capable of traTersing long distances, and 
thns becoming spread OTer comparatirely wide areas. The metamor- 
phosis is nnt, however as (Qoatrefiges asserts), complete; beoause the 
yonng shell, when fiilly developed, retains the larral valves. He then 
discussed the difi^rent theories, as to the method by which the Teredo 
perforates wood, giving a preference to that of SeUius and Quatrafagea, 
which may be termed the theory of " suction, " aided by a constant 
Btaeeration of the wood by wafer, which is introdnoed into the tube by 
the syphnns. This process, according to Quatrefoges, is elFected by an 
oi^n which he calls the " eapuehon eiphaliqwe," and which is provided 
with two pairs of muscles of extraordinary strength. Mr Je^eys in- 
stanced, in illnstration of bis theory, the cases of the eomnum limpet, 
•s well as of many biv^ve molluscs, EMmtt Uvidut, and nameroas 
annelids, which excavate rooks to a gt«ater or less depth ; and he cited 
the adage of " Ontta eavat lapidem non vi sad snpe oadendo," in opposi- 
tion to the mechantosl theoiy. The Teredo bores either in the diKcti<ni 
of the grain or across it, according to the kind of wood and the nature 
of the species ; the Teredo Norvagtea usually taking the former course : 
every kfaid of wood is isdi scrim in ately sttacbed by it. The Teredines 
constitate a peaceful though not a social community ; and they have 
never been known to work into the tunnel of any neighbour. If 
they approach too near to each otiier, and cannot £nd space enough in 
any direction to continue their operations, they inclose tbe valves or 
anterior part of the body in a ease consisting of one or more heniipheri- 
cal layen of shelly matter. Sellius supposed that the Teredo ate up 
the wood which it excavated, and had no other food ; and, labouring 
under the idea that it could no longer subsist aftor being thus voluntarily 
shut up, be considered it to be tbe pink of chivalry and honour, in pre- 
ferring to cmnmit suicide rather than infringe on its neighbour. In this 
inclosed state the valves often become so much altered in form, as well 
as in the relative proportion of their different parts, as not t« be easilj 
reeognisable as belonging to tbe same species ; and one species {T.divari' 
eafa) was constituted from specimens of T. Norvagiea which had been 
so deformed; The food of the Teredo consists of minute animaleole, 
which are brought within tbe vortex of the inhalant syphon, and drawn 
into the stomach, Tbe wood which has been excavated also undergoes 
a kind of digestion during its passage outwards through tbe long intes- 
tine. The animsl has been proved by Laurent and other observers to 
be capable of renewing its shelly tube, md of repairing it in sny part. 
It is stated by Qnatrefages (and apparently with truth) that the sexea 
are separate, impregnation being effeoted in a similar mode to that which 
takes plaee among palm-trees and other dicecioas plants. There appear 
to be only five or six males in one hundred individuals. The Teredo 
perforata and inhabits sonnd wood only, but an allied genus (Xylopbaga) 
has been recently found to attack the submaTine telegraph cable between 
this country and Gibraltar at a depth of from sixty to seventy fathoms, 
and to have made its way through a thick wrapper of cordace into tha 
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gutto peMhft whi^ Mvered the wire. The panetratliHi wu fMtntutelf 
diMOTered in tine, and wm not deep enough to Teach the wire. He 
gare aeTeiml instAuoei to ihow the rapiditj of its perforating powers,— 
one of them having been lupidied bj Sir Leopold M'Clintock irhile ii« 
wai MTTing with the autbor'i brother in the NiwUi Paoifie, Hr JefRraya 
than traead the geographical diftribution of the Tsredinei, and ebowed 
tliat at lea«t two apeeiee, which are now found liring on our own ehorea, 
oeoorred in the poat-pleiatooene period ; and he inferred from the eirciua- 
' Btanoe of one of theae apeoiei having bean found in fosail drift wood, that 
coeditiona umilar to the preient existed duriag that epoch. Some speeiaa 
inhabit fixed wood, and maj be termed "littoral," while other* are atilj 
found in floating wood, and appear to be " pelagic." Each geographieal 
dittrict hea ita own " lilteral " •peeiea ; and the old notion of the ahtp- 
worm (which Linnnui jiutl^ called " Caktmitai Navivm") having been 
introdiwed int« Europe from the Indiea wa« oantnry to faet aa well aa 
theory, beoauaa no " litt(»al " species belonging to tropical «eaJ has ever 
been found living in the northern hemispfaere, or vice v*nA. It ia traa 
that iome apeoiu have been oeoasionally imperted into thia and other 
countriea in ahipa' bottoms, and that other* occur in wood which haa 
been wafted thither bj the Oolf aad other ooeanio cnneiit*; bnt the 
fewer caaet briong to littural ipeoies, and never anrrive their lemsval, 
white the latter ma,y be laid to be almoet coamopolite. Erarf apeciea of 
Teredo has its own peculiar tnbe, valve*, and pair of "pallets," tbe l^ter 
serving the oflice of opemila, and by their means the animal is able at 
will to completely close the entrance or month of the tnbe, and ^na pre- 
vent the intrusion of cmataoean and anneltdanfoes. Tbe length of tbe tabs 
ia of ooune equal to that of the snimal, which ia attaohed to it bj etrong 
mufdes in the palletal-ring, and variea in the different species fr«m three 
inches, or even less, to as many feet. The internal entraiwe or thniat 
of the tube la alio diaUnguishable in each species by ita peculiar trana- 
verse laninte, and frequently a loDgitndina) liphonal ridge. M(»*tio- 
aities not nnfreqnently oecur in the valvea and ptdlets ; and in.one inatanea 
the pallet-stalk is double, abowing a partial rednndanqy of organi, aa 
ezem^fied by the author with reapect to the opereulnm of the eonumoa 
whelk. More than one apeeia often inhabit the same piece of wood; 
and want of sufficient oare by naturalists in extracting the valves with 
their prupei tubes and pallets may acooont in a great neasuTe for the 
oonfusion which exists in public and private colleetiiwa, and whLoh has 
thenoe found its way into eyatematis works. The Teredines have many 
natural enemies, both in life and after death. In the south of Italy, 
and on the North African coast, tiiey are esteemed aa homan food. 1> 
Great Britain and Ireland, four species occur in fixed wood, and eleven 
others in drift wood, the latter being ocoasionat visitants. Of these, no 
less than six have never yet been described, and two others are now, for 
tbe first time noticed aa British. The numb«r of recorded exotic species 
only amounts to six more, making a total of twenty-ime ; but it is pro- 
bable that when tbe subject has been more investigated, a considerable 
addition will be made to this nnmber. Mr Jeffreys then explained the 
distribution of the littoral species on the shores of Great Britain and 
Ireland, and fvoduced a synoptical list with descriptions of the new spe- 
cies. He believed all the Teredines were marine, except possibly Aden- 
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Eon'a Senegal species, and one which had lately been found in the river 
Ganges, the water of which ia fresh for about eighteen hours out of the 
twenty-four, and bncklsh during the rest of the day ; bat as a well- 
known exception of the same kind cccurs in a genua of marine shells 
(Area), and the transition from fresh to brackish, and thence to salt 
water, is very gradual, such exceptions should not be regarded with sus- 
pidoD or surprise. He coneloded this part of the subject by exhibiting 
some drawings and specimens, and acknowledging his obligations to Dr 
Lnkis and other scientific friends. He next treated the subject in an 
economical point of Tiew, and remarked, that although the French go- 
vernment had iaaned two commissions at different times, and the Dutch 
gOTemmeat has lately published the report of another commission, which 
was appointed to inquire into the mode of preventing the ravages of tb« 
Teredo in the ships and harbours of those countries, our own government 
bail done nottdng. He alluded to the nomerons and various remedies 
which hod been proposed during the last two or three eenturies, from 
time to time, some of which were very absord ; but he considered, ftom 
a stady of the creature's habits, thai the most effectual preventive wouid 
be a silicLong or mineral composition, like that whieh has been proposed 
by ProfessDi Ansted for coating the deeemposiiig stones of our new 
Ho«ees of Farliamant, or simply a Alck coat of tar or paint, continnally 
applied, which would not only destroy any adult ship-worms then living 
in the wood, but prevent the ingress ^ the fry. The Teredo never 
oummenoes perforation except in the larval state. 

A committee of the Aasociation has been formed, at the suggestion of 
Mr Jeffreys, to inquire and report as to the best mode of preventing the 
ravages of Teredo and other animals in our ships and harbours. 

Professor Van der Hoeven referred to the fsct, that the ship-worm 
Attacked ships more one season than another. In 1858, they oommitted 
great ravages on the ships of Holland, and a committee of the Dutch 
Academy of Sciences was appointed to investigate the subject. Professor 
Verlores stated that the species whieh attacked the ships of Holland was 
Teredo navalie; but the species in Ntwway, France, tuid Engluid, were 
sometimes different. Sir W. Jardine expressed hia surprise that the 
government had not appointed a committee to investigate the subject. 
Professor Huxley stated that probably the House of Commons had had 
too much experience of the utter inutility of attempting to stop a bore, 
to undertake the subject. Dr E. P. Wright ■exhibited seme specimens 
of a new genus of Teredine, which he called Halidaia. It occurred 
near Feruckpore^ in India, and inhabited perfectly tVesh water. It was 
one of the largest ^>eoiea known, and the first whiiih had been found in 
fresh water. 



Papers read at the American Association for the Advance- 
ment of Science, at th^ Meeting held at Newport, Aug. \, 
1860. 

Professor £i.u3 Loonis on the ffreat Anroral Ditplay of Auguet 38 
and September 2, 1S5&. These display*, he said, are probably un- 
surpassed, and a greater amount of bformation has been collected about 
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them thftti wm eTSr before collected. Tbis information fnratBhes mft- 
teriaU for settling several important pointB, The firet displaj was seei} 
over about two-tbirdi of the 'globe, the second over the whole globe. 
Both conform to the geoeral law, that the region of the greatest polar 
action is about 1A° further south in tbe United States than in Weslem 
Europe. By a comparison of observatiocB, it appears that the aurora 
of August 28 eiteuded throagh a apace from dSO to 40 miles aboTo 
the earth's surface, and that of September 2 from 490 to 50 milea 
above. The illumination congisted chieflj of illumined paths parallel to 
the Hiis of tbe needle. The telegraph, and various tests and experi- 
ments in connection with it, show that during the phenomena, electric 
currents were developed equal to the ordinary full strength of a Voltaio 
battery, or, in technical terms, to 200 cups of Grove's batterj. This 
electricity must have been derived from the aurora, either bj transfer or 
induction ; if hy transfer, the electricitj is of the same character. He 
wai compeUed to admit that the auroral cnrrent is electricitj ; its colour 
u just the same as that of electricitj passing through rarified sir. Tha 
aurora has a tendency to peripdicitf, or rather a displacement of tbo 
auroral region. 

Professor C. H. Hitchcock of Amberst explained the synchronism of 
the cod beds is the Rhode Island and Western United States Coal 
Basins, arguing, from their fossil remains, that they form a connecting 
link between the Appalachian and Nova Scotian coals and those of the 
West, 

Professor J. S. Newberry argued that the fossil remains did not wholly 
show the synchronism of the coal measures. Professor Wm. B. Rogers 
said that in our early attempts to trace the continuity of single coal 
seams we are oflen led astray! Coal measures may contain the same 
fossils, and yet not have been deposited at the same time. Professor 
Agassic tool the same view, and said that it waa probable that our peat 
bags of the north and cedar swamps of the souUk may at some and the 
same time become coal beds, and yet their fossils would differ. So de- 
posits formed at the saine time, and not far distant, may not contain a 
single identical fossil, and our old method may therefore lead ns to error. 
Again, the deposits of a very long period may be of very small thick- 
ness. Thus the coral beds of Florida, although but sixty or seventy feet 
thick, were probably begun before man was created ; and it may turn 
out that the earboniferoui epoch is really more than one, perhaps even 
ten cosmic periods. He was satisfied that there is no better'way of 
identifying rocks than by tbe study of fosaiis, but the study of the geo- 
graphical distribution of animals on the present surface of the earth 
should precede the attempt at classifying periods or strata by their fossils. 

A communication by Dr C. Jobnsdh of Baltimore was read, upon a 
diatomaceoua earth from Nottingham, Calvert Co., Md., arguing Uiat it 
is the same as Bermuda tripoli. 

Professor W. A. Norton read an sbatract of a Mamnr on the Thto- 
retital Determination of Donati't Comet. It elicited considerable dis- 
cussion. He argued that the luminous train of the comet waa composed 
of two descriptions of cometary light, made up of particles variously 
repelled and attracted by the sun, and with the variation of the repul- 
sion and attraction the eipansion varies. 

D:|-:ect>CiO0glc 
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Mr B. F, Harrison read a i>aper on the Solution of Ice in Inlaitd 

fVafer*, accounting for the sadden disappearance of ice b; a theory based. 
apon olieervatioaa upon a email lake in Connecticut, m> bedged in that 
onlj the south and Bouth-nest winds blow upon it. No large stream 
feeds it, and its outlet is small. Januarj 23, 1860, tbe ice was ten or 
eleven inches thick ; the temperatuTe of tbe ice varied from 34° just 
below the ice to i^i" at the bottom ; average 38}°. March 6, the ice 
disappeared very rapidly, about one- third disappearing during tno hours. 
The mean lemperatuTe of the water was then 41^°, He concludes, 
therefore, that the solution of the ice is caused by heating the water up- 
ward from the bottom, since the temperature of the air was less than 
that of the wafer. 

Professor Elias Loomis on Natural Ice Housm and Frozen Welh. 
These occur in places where the ice accumukles in the cold season, and 
remains during the sumnieT months, or even the entire year, although 
tbe mean temperature of the neighbourhood may be 10° or 15° above 
the freezing point of water. Four sucl) ice caverns are found in Switzer- 
land and the neighbouring jwrtion of Franco ; one being near Besanfon. 
The bottom of the latter cave is covered with ice about a hundred 
feet square and about a foot thick. There is but one openmg to the 
cave, end so no chance for the circulation of air. The water trickles 
from the roof or flows in at the mouth, and the cold air which settles in 
the eave, and freezes all its moisture, niaintaiua its place through the 
summer bj reason of its greater specific gravitj, so that the ice wastes 
Terj elowlf even in the hottest weather. Professor Loomis gare a list 
of eight such " ice-houses" in different parts of Europe. Similar cases 
exist in America. Un the western bank of Lake Champlain, near 
tbe village of Port Henry, is an ice mine which has been eztecsivelj 
worked for many years. There are fifteen snch places in the United 
States. The phenomenon of frozen wells is eiplained in the same way; 
but to secure a frozen well, it is necessary that the water should not be 
changed. It is only the fact that the water in most wells is constantly 
changing, that prevents all of them from presenting this phenomenon. 
Professor Loomis produced a list of al)Out thirty frozen wells, the most 
remarkable of which are, one in Tioga, Xew York, 77 feet deep ; one 
in Ware, Massachusetts, 38 feet deep ; one in Sraudon, Vermont, 34 
feet deep ; six in Ovrego, New York, from 16 to 30 feet ; and one in 
■Prattsburg, New York, 25 feet. 

Professor John Lb Conte read a psper on the Phenomena pretented 
% the "Silver Spring" in Jtiarion County, Florida. Although the 
optical phenomena of this spring had been greatly exaggerated, yet he 
found, on paying it a visit last December, that it was sufficiently 
wonderful. While it was reported to be 200 feet deep, a careful 
measurement showed it to be only 30 feet. On a clear and calm day, 
the view from the side of a boat is beautiful beyond description. Every- 
feature of the bottom is as clear as if there were no water above it, but 
only the clear air. The bottom is thickly covered with luxuriant vege- 
table growth, developed by the large amount of sunlight which penetratea 
there. Objects beneath the surface of the wafer, viewed obliquely, 
appear surrounded by prismatic hues. The beholder seems to be looking 
down- from some high point, upon a truly fairy scene, Lai;ge letters at 
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the bottom can be reftd front the snrfioe aa well ai if tbej irere in tho 
open air. Sntall letter* cannot be read m eaeilj, because the snrfaoe 
i* not entirelj quieieeiit. 

Mr H. A. Clcm deeeribed an Improvement in Barometern, of hii 
own invtation. Hli improTement coniisli in perminently fixing and 
adjuiting the mean of tha mercurf , wbatever the altitude of the barometer 
may be. Thui the mean «f the mennirj at tide-Tater is 90° ; but at 
900 feet aboTe tide-water, 29°, lO that a common barometer adapted to 
tide-nter would indicate rain (29°) at the elevated potition, wben it 
■hould indieate the mean. Mr Clum'it inTention adjiuts the barometer 
M that it ihall net be a prophet of btII when no eril is impending. 

FrofeaaoF Roaiaa also read tomt Jottingt upon the Otology of tht 
Eitttem Part of Maine. A careful examination of the rucks from 
Dennis to Perrj ahofred him that there was a atriking analog^r between 
the fouil planfai of the roek and those of Scotland, Ireland, and other 
loealitiei near the top of the Old Red Sanditijne- It seemed to belong to 
the npper Devonian where plants begin, and to the lower Silurian. 

In Section B, Professor 3. D. Whitket explained the Nature of the 
Lead-hearing Region* of the Korth-wat, which are so valuable a portion 
of the Dountrj. Ten jears ago thej furnished one-fourth of all the lead 
in the world; now, owing to the increased production elsewhere, aboni 
one-eighth. Lead is very widely distributed throughout the worid, 
appearing almost alwaja in carboniferous sections. The mines of New 
England, however, with one exception, have never proved profitable. 
Professor Whitney urged the importance of keeping a record of all dis- 
coveries in mining regions, and of having accurate maps of such reg^ims, 
for the benefit of future discoverors and miners. The sheet form of lead 
!■ the normal deposit, varjing from the thickness of a knife-blade to 
three inches. The longitudinal extension of the sheet varies f^m one 
to 100 yards, and in its vertteal direction from 20 to 40 feet In the 
now abandoned East Black Lead range, sheets were found 140 feet 
high. He argnes that the metalliferous character of these regions in no 
ways depends upon the aioie rocks beneath ; and that tbej are of 
■qneons, not igneous origin. He maintained that the elements of the 
neeessarf lead salts were present in the water of tbe original ocean, and 
that the; were precipitated by the solphnrettcd hydrogen freely developed 
by the animal and vegetable matter in the sea. 

Professor Agassiz explained the Arrangement of the Jfuseum of 
Comparative Zoology at Ca/mbridge. After recapitulating the history 
of the origin of the Museum, he proceeded to his subject proper. He 
began by expressing his belief that it was the great misfortnne of all 
such mnsenms, that tbey are systematically arranged. Ho had endea- 
voured especially to avoid the system of the British Museum and the 
Jiirdtn de* Flantet, which shows what science has been uming at in the 
past. In those museums the student is bewildered, at the outset, by tbe 
multitude of animals of one kind arranged together, and before he has 
done examining one class, he has forgotten that there are any others. 
We ought to embrace the whole range, and give exclusive proponderanee 
to none. No arehitectwasallowed to spoil the convenience of the building, 
Imt it was specEally adapted to its nse. There was one reception-room, 
whero all q)eeimens aro sorted. From these such aro sdeeted as are 
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best adapted to exhibit comprehensively the affliDities of animalB, and a 
special collection of these is made near the entrance, to give the young 
student an epitome of the whole science. On the fonr panels of this 
room he would exhibit Bpecimene of each of the four great classes 
of animals, and not onlj animals of the present period, but the fossils of 
all periods. But there will also be rooms devoted to a special examina- 
tion of each class, resembling somewhat the old sjstem, but jet difi'erent 
It will exhibit the geographical arrangement of animals, showing how 
they oonSne themselves to their own regions without aiming at combina- 
tion or " annexation." He would also have a 'chronological arrange- 
ment, so as not onlj to group the animals of this period, but those of all 
epochs. The institution stands already as the ninth in the world. Out 
of the 8000 species of fishes, the British Museum has 6000, the Jardin 
cU» Plantes 4000, and the Cambridge Moseum 3000: but there are 
40,000 specimens at Cambridge, and bj exchanging some of these dupli- 
cates with the other two great museums, the Cambridge Museum would 
be at once placed on a par with them in this respect. He hoped to see 
the day when it would equal them in every respect. He meant to 
furnish an asylum for the numerous privat* collections which have been 
made by laborious studenla through a long life-time, but for which no 
public provision had been made. 

In section A, Professor William B. Rooess described some Ex- 
perimenli and Inferences m regard to Binocular Vision. In the theory 
of binocular risiou expounded by Sir David Brewster, and maintained 
by Briicke, Prevost, and others, it is contended that no part of an object 
is seen single and distinctly but that to which the optic axes are for the 
moment directed, and that '' the unity of the perception is obtained by 
the rapid survey which the eye {ales of every part of the object." So 
that, according to this, our perception of an object in ita solidity and 
relief is acquired not bj a simple but by a cumulative process, in which 
the optic axes are conveyed successively upon every pcGnt of the object 
within view. Like conditions must obviously apply to the perception 
of the binocular resultant formed by the reverse of the twin pictures of 
a stereoscope. On this theory the conditions of binocular vision of a 
perspective line would be as follows : — (1.) The perception of the per- 
spective line in the stereoscope would require the optic axes to be succes- 
sively directed in such manner as to unite every pair of corresponding 
points of the two composite lines of the diagram, — or, which amounts to 
the same, they should be successively conveyed to every point of the 
perspective resultant ; (2.) In cases of two intersocting lines appearing, 
instead of this single resultant, those lines should neither of them have 
a perspective position. 

In an experimental discussion of the subject some years ago, Professor 
Rogers showed that the phenomena of the stereoscopic resultant do not 
necessarily conform to these conditions ; and that the perception of a 
perspective resultant line, or of a physical line, in the same attitude, 
does not require the successive convergence of the axes to every point. 
The truth of this position is proved by the fact that the resultant ob- 
tained by combining two inclined lines with or without a stereoscope, 
presents a perspective attitude, even when the component lines, instead 
of being united int« one, are bronght together to intersect at a small 
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mngle, eacli of the intonecting lines in this cfise appearing in relief. 
FrafeMor Rogers described aeTeral experiments, in part new and in pan 
modified repetitions of thoee already described tj Frofeisora Wbeatstone 
and Dove, which offer decitive proof that anch a tncoe»ive combination 
of piotorei, point by point, howeyer it may enter into the oomplaat pro- 
cen of Ti«ioD, cannot be regarded ai an eaaential condition to the single- 
nm and penpectiveneu of the biuocolar perception. One of these ex- 
periments ia tried by holding a brilliant line in a penpective position 
at a convenient distance midway between the eyea, and regarding it for 
a few seconds so as to produce a lasting impression on the retina. On 
turning the eyes towards a blank wall or sereen, the subjectire imprea- 
aion will be seen projected against it and having the same perspectiTe 
attitude as the original line. If, then, one eye be closed, the line will 
appear to subside into the surface of the screen, taking an inclined posi- 
tion corresponding to the optical projection of the original line ae seen 
by the unclosed eye, and therefore corresponding to the position of the 
image formed in that eye, By opening and closing the eyes alternately, 
and finally directing both to the screen, we are able to see the two ob- 
lique lines corresponding to these projections, and their binocular re- 
Bidtant corresponding to the original object. For the success of this and 
the other experiments described by the Frofessor, the lines shonld be 
very strongly illuminated, and the obserrer should have some practice in 
experiments on subjective vision. But the following is a more simple 
proof that pictures sacceasively impressed on the two eyes are sufficient 
for the stereoscopic effect: — Let a screen be made to vibrate or revolve 
somewhat rapidly between the eyes and the twin pictures of a stereo- 
seope, so as alternately to expose and cover each, completely excluding 
the simultaneous vision of the two. The stereoscopic relief will be as 
apparent in these conditions as when the moving screen is withdrawn. 
Here there is no opportunity for the combination of pairs of conespand- 
ing points in the two diagrams by the simultaneons convergenee of the 
optic axes through them ; but at each moment the actual picture in the 
one eye and the retained impression in the other, farm the elements of 
the perceptive resultant perceived. In repeating, with success, the eurioua 
experiments of Professor Dove, to obtain the stereoscopic effect by the 
momentary illumination of the electric flash, Frofessor Rogers found 
great advantage in using one of Ritchie's improved Rohmlcorff^s eoila, 
having a coated jai included in the outer circuit, the intensely brilliant 
■park of which can be made to throw its light upon the object viewed, 
in any direction or at any intervals that may be desired. From the 
fiK^s that the duration of an electric spark is less than one-millionth of a 
aeoood (Wheatstcne), and that we are able by a single flash of lightning 
to perceive the solidity and relief of an object to which the eyes ar« 
directed, — we may conclude that the perception of an object in its proper 
relief does not neeeasarUy require the eyes to be converged upon every 
visible point of it in succession, and that the perception of the perceptive 
resultant, through binocular combination in a stereoscope or otherwise, 
may arise directly from the two pictures impressed, without the necessity 
of combining, pair by pair, all the corresponding points of the component 
lines or drawings. Not is it necessary that the images of the corres* 
pcmding points of the objects should fi^ on what are called correspond- 
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ing poinU of the retins. The condition, of single vision in tbis case 
Boems to be simplj this, -that the pictures in the two eyeB ahall he such 
and so placed u to be identical with the pictnrea which the real object 
wonld form if placed at a given distance and in a given attitode before 
the ejes. 

ProfesBor R«gers ihoired that the law of bioocnlar vision is valnable 
in eiamtDlng bank-notes. Put a gcaiaine bill in one compartment of a 
stereoscope, and a counterfeit bill in another, and every difference wili 
be readily diitiaguished. 

Professor B. Sihiatux, jnnr., read a note prepaTeii by Mr C. Lni on 
(Ae Sources of Error in the Employment of Pfcric Acid to detect the 
Pretence of Potath, giving a caution upon thia point to chemists, 

Pnrfessor Silliijan also read a paper on. rt< Com&ttstwn of Wet 
Fiiel, showing not only how such combustion is possible, but also how it 
may be accomplished with economical results. A furnace invented by a 
Mr Tbomson in 1851, arrests the escaping products of cambnstion, and 
brings tbem back to consume themselves. The method is a new one, 
because it shuts off the atmospheric air and obtains the requisite oxygen 
f^m the steam. 

Captain B. B. Hunt, U.S.A., read a description of a New Portable 
Coffer-Dam, the idea of which occurred to him and was put in practice 
while superintending certain constroctions at Fort Taylor, Key Wert. 
The novel feature of this portable coffer is this — Make a strong canvaa 
case for the whole coffer, using two thicknesses of canvas, and interposing 
B complete coating of mineral tar, to act both ss an adhesive and an im- 
pervious agent. Along the line coiresponding to the bottom of the 
coffer must be joined a dap, to ipread over the bottom as far as may be 
necessary, according to the nature of the bed of the sti«am. This bed 
should be raked clear of sticks and stones. Then the nsnal process witii 
coffer-dams may be followed. The facility with which the coffer may be 
taken up and re-established constitutes its great recommendation. 

Dr B. A. OouLD read a paper v^on the Solar Eelipge of 1860, pre* 
pared by Dr Smallwood of St Martin, C. E. The weather was very 
favourable for the observation : the sun's disc exhibited several spots, 
one of large size. The barometer indicated 29'826°; thermometer 62'3; 
wind S.3.W. ; ozonometer -2 ; electrometer a degree negative; in^ 
tensity of the solar ray 66'1. The paper was accompanied by tables, by 
a curve showing the play of the tempflratore dnring the eclipse ; also a 
photometric scale, showing positive and interesting Tesnlts ; and photo- 
graphs of the sun in various stages of the eclipse. During the eclipse 
the cocks crew and morning- glories drooped. Dr Gould mentioned the 
&ct that the sun's sni&ce was abnormally disturbed for two or three 
weeks before the eclipse. There were several spots of great beauty 
upon it. 

In Section B, Professor NEWBEnnv read a paper upon the Petroleam 
(or Natural Oil) Wells of the Mistiitippi Vall^. He exhibited spe- 
cimens of the oil from these wells, which are all upon the same level. 
The yield of the Pennsylvania wells is from ten to twelve barrels of crude 
oil a day for each. This oil, in its crude state, is a good lubricator, if 
mixed with some thicker substance. The oil is generally obtained by 
pumping, but sometimes the wells aie of an Artesian character. ^ Tber , 



^88 Proceedings of Societies. 

extend, in PeonajWuiiK, down Oil Creek to the AUeghanies, wad from 
Ohio into ttw Weat. FrofeiaoT Newberry ooniidera ttieee oils m of both 
aaimal and T^et^ble origin. They are deodorised bj chemical agents, 
and are nperior to eoal oila. Their geological level is in the upper 

Dr WiLUAM P. Bt.iKE made BOme reuBrks on the Dutri&utioH 0/ 
Gold HI ['mhi. Uis observation! had Bbowu him the fallacy of the 
coDimon opinion that, if gold ii found at one end of a qnaitz vein it ex- 
tendi through that rein. It follont a general vertiaal direction, and we 
•hould dig down fur it initead of lengthwice. Ono gold mine in Geoi^ia, 
when dug but 10 feet deep, yielded 10,000 dob.; a single bushel of the 
bluted rock yielded 3000 dols. He showed some remarkable nnggete 
from Oeorgia. qnite equal in size and beauty to those from California and 
Australia, The nuggets came from the Nacoocbee mines in Georgia, one 
uf them weighing 3S7 peimyweighti. There was also a quantity of 
coarse grain, 200 pennyweights, washed out of tbe soil on the summit of 
a bigh ridge. He argued that gold is of igneous origin. 

Professor Danisl Wilson of Toionto disoouraed on the Ethnological 
1 liltiao/ the imitative faculty in relation to theeharacteritticsofandenl 
and modem Ataeriean Rate*. He ai^ued that it was not necessary to 
reter the origin of the primitiTe languages and hieroglyphics of Ibis 
country to the East There are inherent ohaivcteTistics in the hieroglf- 
phios and in the Indian tribes themselveB, which indicate that the hieio- 
giyphtca were invented here. 

l>r Gibbon of N. C, cited several charaotenBtics of the hieroglyphics 
of Yucatan, tending to show that they were of foreign origin. Professor 
Agassiz spoke of the value of these investigadons, and contradicted tbe 
theory that the first spoken language was very imperfect. He had no 
doubt that the first human beings were fully able to express in words all 
their feelings, sympathies, and emotions. 

Professor J. D. Wbitnet read a paper by £. H. Bxadlbt, deacribing 
a new epeeiet of Trilobite*, which has just been shown to belong to 
the genus Cunocephalites. Professor Agassix thought it qnite as pro- 
bable that it was a new generic type of trilobites. 

Mr Nathan B. Websteb of Portsmouth, Va., described Certam 
Phetutmena of the Great Ditmal Swamp in Virginia. It is 21 feet above 
tide-water mark ; is 15 feet deep, with a bottom partly sand and partly 
mud. Mr Ruffin's examination «f tbe bottom showed tbat 10 or 15 
inches down is a fat, slimy sand, containing about 76 per cent, of 
vegetable matter. 

Professor Agagbie, in speaking of Mtthodg in Zoology, said that the 
progress of natural science does not depend so much on our information 
as upon the methods in which this iufurm^tion is considered and com- 
bined. Tbe results of our iuvestigatiutie are acceptable and satisfactorily 
pioved when they stand the tests of criticism. Unhappily the devotees 
of natural history, stiU lingering upon the search for facts, have not yet 
been willing to submit their facts to the teste by which they should be 
Judged, It is tbe great misfortune of American naturalists Uiat there ia 
so mudi upon this continent that has not yet been described; all their 
efforts are directed to discoveries and descriptions, in the belief that in 
tliis way glory and fame are, only to be obtained. There was a time 
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when tbiH plan was right ; noir we want something more. We wsot to 
urire at a clearer insight into tbe foundatiung of relationship. We muat 
have the means of ascertaining whether our facts are woTthj' of preserva- 
tioD and record. In Eome departments of zoology the proper standard has 
already been obtained. Thus, since tbe inTestigations of Germans, 
transplanted into France and thence into England, there is nobody who 
does not understand that vertebrates are so diiferent from other olsBsea 
of animals, that there ia no genetic connection between them. He recalled 
the distinction between vertebrates and articulates, to show that their 
structural elements are entirely different, Frofessor Agassii took up the 
li^diates, and illustrated upon the blackboard an exact system to which 
all animals, supposed to be radiates, may be referred as a test. He dues 
not consider the mouth of radiates as corresponding to the mouth of other 
animals, but only an opening in the cavity of the body, no way analogous 
to the mouths of other animals. They are often called spheroidal, but 
they cannot be compared to a sphere because their centre of structure is 
not the centre of motion. He gives names to the two axes of the 
animals ; that aroand which the motion of the animal occurs is the actinal 
axis; its main pole the actinal, and the opposite one the abactinal pole. 
The diameter in the direction of the motion he calls the eoeliacal diameter, 
and that at right angles to it the diacaJiacal diameter. Hereafter we 
most not take the dictum of Mr X. or Mr Y., that " I hold this animal 
to be a radiate ; " but we will submit it to the test, and if it does not 
stand the test, we must throir it out. 

Professor Bachb read another paper npon the Lwiar Diwmal Ftu-t- 
atkin of the Magnetk Declination, showing that tbe moon, as well as 
the sun, affects by a variable amonnt the direction of the magnetic needle. 
The deductions of Professor Bache were made from observations at tbe 
Philadelphia High School. 

Mr 0. H. Hitchcock of Amherst, upon the Qeolofiy of Smepori, 
illusttKting a geological map of Rhode Island. The principal formation 
is the coal measures. There is a lai^ amount of alluTiom, filled with 
pebbles, chiefly of a fine variety of quartz rock, varying in size from the 
sualleei pebble to those 12 feet in length, and having their largest 
diameters always parallel. He pointed out, atso, the localities of granite, 
slates, dolomile, and serpentine, pointing out the loual characteristics of 
each. Professor Rogers dissented from the theory that the pebbles of the 
conglomerate receive their peculiar form and shape from pressure while 
in a plastic state. He referred to the beautiful and wonderful pebbles 
imported from Maine to pave Washington Street, in Boston, which mani- 
festly were shaped out by the action of water, and agreed that the pebbles 
in the " pudding-stone " at Purgatory may have been formed in a similar 

Professor L. £. Chittbnden read a paper upon the RHndeer of 
North America, describing their habits, characteristics, &c. It is some- 
times sud that there are two species of reindeer, one inhabiting the 
woodlands and the other the barren lands ; but Professor Chittenden had 
no iaith in this theory. 

A paper investigating the Problem of a Luna/r Tidal Waue on tht 
Orcat FVetk- Water Laheg of North America, by Major J. D. Graham, 
was read by Professor J. D. Whitney. A long series of otieervatiana, 

Googk 
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aiade bj blni at both eods of Lake Michigan, determines, after etimt' 
nating all diatnrbisg elements, that tbere is a semi- diurnal lunar tide m 
that lake, and doubtless also on tbe other lakes, of at least CAO-third of 
a fooL In view of the siie of these lakes, this la oertuntj vvrj ^oribftble, 
but it has ronuuned for the careful obserrsttons of Major Orahain to 
eitabliih the fact bejond oontrOTeraj. 

He E. B. Elliott of Boston, read a paper giving aome Vital Statistiei 
of the Blind, nithan approKintate Life-Ttible. The etatistios of seven 
State institntioDB for the blind veie giren him as data. Out of 1252 oases, 
(tfwhichtfaee(Miditionof ISO waa not known in 1859, bnt of the remainder 
it was known ezactlj whether thej are alire <x dead ; tie., 234 bad died 
and 878 snrviTod. Comparing these facta ■with the resolts that Bhoold 
be called for hy the life-tables of MasaachDiette and Oreat Britain, it 
appears that there is a defideney of 8*9 from the former, and 10'3 from 
tbe latter, for the period elapeed since admiesion. He derives a table of 
the probable duration of life of tbe blind at Tarions ages, which is giv€n, 
with the Masaaehoaetts ftnd British life-tables annexed : — 

Prob. Life of Do. Haw. Do. British 

Age. Eliod. Tables. Tables. 

Blrih 32 jears. 39-8 41- 

10 jean 38-1 47-1 47- 

90 , 33-2 89-9 40- 

30 „ 29-1 84- Si- 

40 21-8 27-9 27- 



From the life-table for the blind, from which he deduces these results, 
computed by Mr Elliott, annuities ma; be reckoned, the present worth of 
doners estiinated, and the same uses made of tbem for blind people that 
are mode of other tables for those with sight. Mr Elliott attribntes the 
comparative shortness of tbe life of tbe blind to several causes ; Guch as 
a deficiencj of vital power ; s limitation of the choice of emplojments 
and duties, involving sedentary pursDita; and the loss of an important 
sense, subjecting the blind to accident. 

Mr C. H. UiTOHOOCB discussed the Age of the so-called Taeonte 
Roekt tn Vermont. Professor Emmons maintains that a class of rocks, 
inclading the marbles and roofing- ilates, belong to another system, 
below the Silurian, and gives it the name of Taconic. But Mr Hitch- 
cock showed that he had confounded the rocks of two existing ajstems, 
and has placed tbem in the wrong period ; in short, that there is no 
Tactmian sjitem, but that Professor Emmons' Taconic rocks belong to 
upper strata. 

In Section A, Frofesaor Bachb read some General lUtulti of the 
Observationt of the Tides at Van Raneellaer Harbour, made by the 
Second Oriimel Expedition under Dr Eane, d/itring 1853, 1854, 1856, 
from a reduction and ditcuttion by Charlee A. Scholt, Assietanl in the 
Coatt Suniey, From tbe tidal motion, the depth of the channel from 
the southern point of Greenland to Van Ransellaer has been determined 
at on average of 220 fathoms. 

Mr James Hyatt read some Rtjltctioni m the Obgcrvatione of the 
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Solar ^ot», and of the Magnetie ForfaCion. He muntoinR that tbe 
^mations of the needle show that the earth's magnetisin is chieflj doe to 
a solsr- thermal effect, and that when the spola upon the san are at a maxi- 
inum, the force of the sun is impaired, leaving the needle, nnder other 
influences, to sway from east to west. Theae changes are periodie, ia- 
oreasing and decreasing, like the solar spots, every five fears. 

Professor William B. Roqerb of Boston read a paper on our 
Jnabilitx/ from the Retinal Imprettion alotte to determine which Retina 
it impretted. Although on first view it might be sapposed that an im- 
pression mode on either eye must neoeasarily be accompanied by a mental 
reference to the partienlar o^aa impressed, he showed, by describing a 
few simple ezpeiiments, that the imprestion of itself is not esBentialty 
■n^estive of the special retinal surface on which it is reoeived. Fix a 
short tube of blaol pasteboard, one-fillh of an inch in diameter, in a hole 
in the centre of a large sheet of the same material ; then hold the sheet 
a few inches in front of the face of a second person, between him and the 
window, moving it to and fro until the bright circular aperture of the 
tube ia brought in front of one of hU eyes — suppose the left eye — and 
let him fix his attention npou the sky or clond, to which the tube is 
directed. He will feel as if the impression or image belongs equally to 
both eyes, and will be unable to determine whioh one really receives it. 
On moving the aperture towards the right, or nearer the nose, bnt not 
so far as to be out of the view of the left eye, or to be visible by the 
right, — the observer will imagine tliat it is now in front of the right eye, 
and chiefly seen by it. Shifting it still further in the same direction, 
until it is brought within the view of the right eye, bnt not fairly in 
front, it will appear as if placed before the left eye, and by an addi- 
tional motimi bringing it fairly in front of the right eye, it will seem to 
be equally before both eyes, or to be in the mesial line between the two. 
Like eff^s ma^ be prodnoed bj using a half-sheet of rather Btlff fools- 
cop with a large pin-hole in the centre ; also by fastening a small disc of 
white paper on a slip of white pasteboard of the size suitable for a stereo- 
scope, and shifting it about in a manner similar to that in the first ex- 
periment. From the effect of these experiments, when the object is 
directly in front of eitber eye, it may be coooluded that the mere retinal 
impression on either retina is unaccompanied by any consciousness of th« 
special surfaoe impressed ; and that the visua) perception belongs to that 
part of the optical apparatus near or within the brain which belongs in 
common to both eyes. This result also shows that the sense of direction 
is just as truly normal to the central part of the retina that has received 
no light, as to that of the retina on which the object has been painted. 
Indeed, it is normal to neither, but is in the middle line between the two, 
that is, in the binocular direction. This experiment is at varianse with 
the taw of visible direction maintained by Brewster, according to which 
the apparent direction is always in the normal to the point of the retina 
impressed. The reference of the object to one eye chiefly, and that the 
eye not impressed, is due to the direction which the other eye must 
assume in order to receive the light. In all these cases, indeed, the law 
of binocular vision comes into play. 

Mr W. W. Whkildon of Cliarleaton, read a paper on the Open 
Sea of the Arctic Megiont. He thinks that the ai^oments in favour of 

1.7 00<^|C 
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tbe open ma kt the pole beini; eaosed by the action of the Qnlf-Btxeain, 
mre inadequate ; and that while the inflaence of the Galf-stream has 
been exi^erated, that of the air has been orerlooked. He oondndes 
that the open lea is due largely, if not entirely, to the currents of air 
from the equatorial region, which moTe in the higher strata of the earth'» 
atmosphere, bearing heat and moiBtnre with them. He dtes the well- 
known fact that in the high polar regions the winds blowing from the 
north and north-east are warm. 

ProfeBsor E, Pdoh, of the Agricultural College in Centre County, Pa., 
gave a sammary of an extensive investigation conducted by himself, with 
Messra Lawee and Gilbert, at Rathomsted, England, during the years 
18d6,'1898,and 1589, upon the assimilation of nitrogen gas by plants. He 
■tated that it had long been admitted that plants coutd procure this in- 
dispensable element from its combinatioa with hydrogen (ammonia), as 
also from nitric acid, as in saltpetre ; and more recently it had been 
shown that urea, uric acid, and other nitrogen compounds, eould afibrd 
nitrogen to vegetable organisms during their development. He was of 
opinion that the more complicated nitrogen compounds, as albumen, were 
capable of passing into the vegetable organism without being first reduced 
by decomposition to the state of carbonate of ammonia, as had been ge- 
nerally supposed. But in regard to the assimilation of gaseous nitrogen 
by plants, opinions and investigations were mach at variance. It had 
been about one hundred years since Ingenhous, Priestley, and T>e Saue- 
Bure, had opened the question with discordant results ; one eupposin^ 
that plants assimilated gaseous nitrogen, and formed nitrogen com- 
pounds ; and the other that not only no such compounds were formed 
from gaseous nitrogen, but, on the contrary, nitrogenous compounds which, 
plants derived from other sources were decomposed, and free nitrogen 
evolved from combination. 

Dr Draper, of New York, at a recent period, obtained results con- 
firming in the main thoee of De Saussure,in regard to this question, and 
finally Boussingault, who took up this question about 18S0, and had 
brought eitraordinary skill in carefljl research to bear upon the question 
during twenty years' investigation, had to come to a result inconsist- 
ent with those of De Sausaure and Draper, — or, that plants during" 
healthy growth neither assimilated gaseous nitrogen to form nitrogen 
compounds, nor decomposed nitrogenous compounds so as to evolve gaseous 
nitrogen from them ; but that during growth the combined nitrogen in 
connection with the plants did not vary in quantity. But the question 
did not rest here. With the patronage of the Count De Momy, M. 
Ville, a few years ago took up this question, and after sotne time pub- 
lished results entirely irreconcilable with those of Boussingault, — indeed 
of such a character as to bring to a direct test the respective value of the 
scientific, if not the moral, character of tbe two investigators. 

Under these circumstances the investigations of Messrs Lawes, Gil- 
bert, and Pugh were undertaken. Tbe results of these invest^tions 
were given. They embrace numerous experiments with the ordinary 
^ricnltural plants, wheat, oats, barley, beans, peas, clover, backwheat, 
and tobacco. The plants were grown from seeds planted in a soil desti- 
tute of combined nitrogen, and confined during growth in an atmosphere 
deprived of combined nitrogen, but supplied with carbonic acid. Tbe 
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plants were all wateTed with irateT also deprived of eombined nitrogen, 
K> that all soQi-ees of it to tbe plant were cut off, except that affuided hj 
the gaseoos nitrogen of the air. If, under these circumstances, the com- 
bined nitrogen of the plant increased above that contained in the seed, 
tbe plant must have a«simikl«d the nitrogen of the excess thus fbund. If, 
on the coDtrarj, no sach excess was found, the absence of a power in the 
plant to assimilate gaseous nitrogen was to be inferred. Extensive in- 
vestigations went to prove that there was no such gain, and hence no 
■nch power to assinulate it was foondj^and hence that theonly source 
of nitrogen lo plants was from combined nitrogen. 

The experiments were varied by adding small and known quantities 
of snlphate of ammonia to some plants during growth. This prodoced 
great increase of growth, but the sum total of nitrc^^ found in the plant 
after growth did not exceed that of the seed plus what was added in the 
salphate, and hence no nitrogen was assimilated. 

These results were considered decisive in regard to the cereal plants ; 
but owing to the leguminous plants not havii^ grown as well as was de- 
sirable, the investigators did not feel fullj satisfied ss to tbe result, 
except, so far as they did obtain results, they went to show that there was 
no difference between cereal and leguminous plants. Yet they felt that 
the question required still further inv^tigation, which they expect yet 

Among the papers read was one on Hydraulie CemttU, prepared 
\>j Lieut. Q. A. GiuioBE, read by Captain Hunt. His deductions 
£rom a long series of observations are : — (1.) In cold weather, when 
it is neoesBary that the cement should harden quickly, warm water should 
be used for mixing the mortar and wetting the solid materials with 
which it is to be used. In warm weather, on the contrary, cool water 
should be used for the same purpose, in order to delay the setting until 
the mortar is laid in position. (2.) The time required by a cement to set 
(if within the ordinary limits of 1-10 of an hour to Ij hour) fbrnishes 
no means of judging of the ultimate strength and hardness which it is 
likely to attain. (3.) It is not probable that while the present method 
of manufacturing cement is pursued in this country, we can produce an 
article equal to Parker's Roman Cement, or the artificial Portland cement 
from abroad. (4.) The stone furnishing what is generally termed inter- 
mediate lime, now rejected by our manufacturers as worthless, on ac- 
count of its containing an excess of caustic lime, may be used with en- 
tire safety if combined with 5 or 8 per cent, of an alkaline silicate ; 
"soluble glass" is a good silicate for that purpose, (5.) The maximum 
adhesion to stone is secured by mixing the cement past«, or mortar, very 
thin («» coulU) rather than very stiff. The maximum density, cohesion 
. and hardness, on the contrary, are all incompatible with this condition. 
(6.) Cement should be ground to an impalpable powder, when it is in- 
tended to give mortar its full dose of sand, the coarse particles of sand 
being a poor substitute for that article. Finally, all the stone which 
does not effloresce with dilute hydrochloric acid, or which, during calci- 
nation, has been carried beyond tlie point of complete expulsion of car- 
bonic acid gas, should be rejected. 

Professor E. N. Horspobd read a paper, with quantitative analyses, 
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upon a nttn Ammonia Chrome Alwm, and ilu violet, green and rei 
modifieationt of Chrome Balti. 

Capt. E. B. Hott, read 8 paper upon the Exploriont of Fire-Samp 
in Collieriti. He tibowed that tbe Darj-lamp bad been proved to be 
timafe when expooed to a carrent of gaa. He recommendB the aubsti- 
tntion of ooal gaa, manufactured at the surface and near the moatli of 
the mine, and forced down in pipea, with aucb ganze aafeguarda aa may 
be neceataiy. The advuitage of thii would be the sabstitntion of s 
aratem of lightbg, nnder the care of a tespoDBible person, for dangerons 
lampa in the handa of the cateleaa and ignorant, ProfeaBot Rogera ang- 
geatfid that a verj powerful Yoltaio light might be nsed at aome point, 
which, bj a seriea of rellectora, aboDld iltnmicata the mine. Both be 
and other gentlemen ahowed the great danger of employing illnlninating 
gaa ; although Mr Rockwell of Nomlch, Ot., who gave a variet/ of 
intereating information npon the subject of minea, ahowed that the 
■yatem has been employed, under certain circomstances, in aome parta of 

In Section A, Rot. H, M. Habmon of Baltimore attempted to eat!- 
mate the height, relonty, fto., of ttie meteor of Julj 20, 1860. He 
Judges it to have been 40 milea high, and to bare moved at the rate of 
20 or 30 inilea a aecond ; and that it* diameter was ftom one-half to 
two-thirds of a mile. 

Dr Benjaxin a. Oould read a paper <m ike Meteor* of Auffu$t 
11, 1659, and July 20, 1860. He haa rec«ited hat few data 
of Ibe former meteor; he baa 120 acconnta Of the meteor of July 20, 
but has not yet nifficientJy compared them. He thinks that these bodies 
revolve about the earth, instead of directly round the snn. He a^d 
that a " fire-ball" from tlie last meteor descended in a yard in Cam- 
bridge, cutting off He limb of an apple-tree; this limb was a foot in 
diameter, and the direction of the fire-ball, which vaa tee»i by half-a- 
dozen persona, waa plainly f isible in the jagged character of the tear of 
the limb. A careful search for the fallen fragment was made, bat it 
eonid not be found, the surface of the yard being covered with chipd and 
rubbish. 

Pap«ra, on Induction-Time in Electro-Uagnets, by A. D. Bache and 
J. K. Hilgard ; and on the Motions of Uranus, hy T. H. Safford, #ere 
also read ; also a purely- magnetioal paper, apon the PosHbility of Sx- 
pressing the Polar Co-ordinates of the Asteroids by oonvetghig series ad- 
mitting tabulation. 

Dr Gould read a paper on Certain Variable Start of a very Mtnvti 
ifagnimde, of which about eighty have been noted. Ten or twelTS 
astronomers in this country are devoting their especial attetition to thta 
class of bodies, and ore as well rewarded as the searchers fbr asteroidi. 
Some HstronomeTB hold that every atar above the third ta^sitnde ts 
variable. 

Professor Bacbb presonted an abstract of the principal results of tbfi 
astronomical observations at Van Rensellaer Harbour and other places 
near the north-west coast of Greenland, made by Dr Kane'a Moond ex- 
pedition, from a discussion and reduction by ChariEB A. SchOtt, MtiHuit 
V. S. Coast Survey. 

Profenor J. D. WniUntY read a paper on the Origin of tiu Prairie* 
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af the Nortl^-weat, — egpeciallj of Michigan, Wuconein, HUnois and 
Iowa, — the prevailing character of which is level. They first appear, 
■omairbat, in Ohio ; more in Indiana ; but the Prairie State, par ex- 
tdleuct, i« Wisconun. There are two or three Mnds of prairies, — the 
cotton prairie is found enl; in the MigsiBeippi River. The popular 
lieUef ia that the prairies are caused bj the loss of the trees bj fire — r 
»n nntenable theory, because the ground would of course be a* level 
irben covered with trees. Some aay that the trees have been so often 
burned bj Indiana, that they no longer dare to grow 1 Others say that 
the want of rain prevents trees from growing, but no such cause eJtiats, 
The real cause of the absence of trees, he concludes, is in the mechanical 
condition of the soil, which is exceedingly fiue and conuninuted. Trees 
require a coarse, rooky soiL This is the prevailing cause. In boihq 
places, however, the cause ia an ezoess of moisture ; in others, an alter- 
nation firotn excessive wet to excessive drought. 

Professor Clmn showed that no water can be found, as a general thing, 
upon the prairies without digging 100 to 300 feet for it; while on th« 
woodlands it was not more than about 19 feet deep. Professor Newberry 
corroborated generally the statements of both gentlemen. 

Professor Alkxindbb on the RetMltt of the Aitronomieal Expedi- 
tion to Labrador to view the Eclipie.— This expedition went out under 
the direction of the United States Coast Survey. It left New York 
June 2Sth, in the surveying steamer Bibb, Lieut. Murray, United 
States Navy, commanding. The general charge was given to Professor 
Stephen Alexander of Princeton, New Jersey, who was aided by Presi- 
deot F. A. P. Barnard of the University of Mississippi ; Professor Smith 
of Annapolis ; Messrs S. Walker and E. Goodfellow of the Coast Sur- 
vey (wbo had charge of the magnetic obeervations) ; Professor Han- 
pibal, and Mr Lieber of Columbia, South Carolina ; Lieut. Ash of tho 
British Navy; P. C. Duchocois, photographer, of New York ; and Mr 
Thompson bi the Coast Survey, who assisted the photographer. When 
perfectly sure that the exact minute of £rst oontact had arrived, Pro- 
fessor Alexander gave the signal, and the picture was taken. It proved 
that the belt of light nearest the moon was much brighter than the rest. 
Along the edge of the moon was a bluish light, which the photograph 
caught. Before, it has been thought that this light was only in the 
observer's eye, but now It is proved that there is something there, which 
most be studied hereafter. No wonder that an eclipse used to be sup- 
posed to be caused by the devouring of the ann by a wild animal, or by 
the son's slaw fading away ! The phenomenon was a most beautiful 
sight, and it was with difficulty that the beholders could restrain their 
ecstasy. It looked like an intensely brilliant, incandescent fragment of 
metal exposed to the intensest heat, the sharp points faUing away until 
the son was gone. But the clouds prevented a thorough obaervatian. It 
was the especial duty of one of the officers of the ship tA walch the 
fhadow of the moon as it passed away upon the cliS : it oame with fear- 
ful velocity, and was gone in three minutes. When the shadow was upon 
the otiserver*, they saw tw intensely beautiful array of colours - copper, 
leadea, golden, and ruddy. Below, the bold cliffs were of a dark bluish- 
green. The whole spectacle was grand and beautiful. A newspaper, to 
be read, must be brought within four inches of the eye, the light being 
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inucib leu than tha twilight at midiiiglit. Just sfter the ecIipM becsms 
totftl, Lieut. Alb caught k slight view of the amsll light blaie. Tfaii 
otMerratitm ii indeed Tnliuible, Bat thej did not quite lose the corooft. 
ProfeHor Alexander bad uranged « number of obaerrations for the sea- 
men, under the general charge of the commander. He prepared a set of 
■imple qneaUont, and from the intelligent quartermaster he gathered the 
fast of how thej tair the corona, how It looked and trembled, and how it 
shot ont. The description was natural as precise. ProfMsor Alexander 
fixed a prepared sheet, in accordance with the ideas which be gathered, 
correeUog it nntil tbe qnartermasteT and the seamen said that it was exact. 

Freaideot Barnasd then gave the physical riew of the question. 
He regretted that the state of the atraospbere had prevented them from 
observing several phenomena, and hoped that observers in other quarters 
had been more suceessfuL He saw that curious breaking np of the lines 
of light between the son and moon just at the moment of total obacnx>> 
tion, described by Francis Bailey in 1837, and called " Bulej'a bewla." 
Thej also saw the phenomenon, but the Augments did not present tbkt 
rotundity which would entitle them to be called beads. Their ap- 
pearance, he said, was so beautiful that the chief of the expedition was 
(larried away, and, forgetting himself, broie the law of silence bj ex- 
claiming, " Bailey's beads ! " Dr Barnard said that, at the time of the 
phenomenon, he wsa trying to count the number of beads, and did not 
see the phennmauon observed by Lieut. Ash. Previously to the meet- 
ing of the two limbs, it had been noticed that the moon's edge was •nry 
TOngb, while the son was smooth. Tbey saw nothing of that drawing 
out of the beads, and their breaking as if they were the filaments of * 
Tiscoui fluid. Bailejr himself did not see them, when in Italy in 1313. 
Dr Barnard thinks the l>eads are owing to the irregularity of the lunar 
disc at the edge where it meets the solar edge. On passing the Straits 
of Belle Isle, July 7th, the expedition met with a series of optical phe- 
nomena. The irr^olar refractions of light were exhibited ou a large 
scale all around the horizon, ooostantly changing. He analyzed the 
three kinds of mirage, specimens of all of which tiiey saw. The ioe- 
bergs, under this refraction, presented a constantly changing aspect, 
extremely int«retting : sometimes the tme, sometimes the falsa, image 
was greatly exaggerated. Sometimes the phenomenon lasted so long 
that they could not take correct views of the coast. The company ob- 
served fifteen auroras : those in the high latitudes were chiefly coronas ; 
a number of them very lasting, bnt not very dense. 

Professor Alexander spoke of the magnetic variations, which were ex- 
treme. XJnder the influence of the eclipse, however, they were quiet. 



Botanical Sodety of Edinburgh. 
Tkariday, Uth June I860. — Professor Allman, President, in the Chair. 
The following eommunications were read : — 

By Mr 



(This paper appeared in the last number of the Jul 
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n Auffu^t 1869. Bj 

The party, coniiating of Dr Balfour, Mr M'Nab, Dr Poognet, and 
MpsErs A. Orabam, Linton, John Rutherford, Le D^ant, Labont^, T. 
Pougnet, Branch, Corlett, and Bell, left Edinburgh on 12th August 1859, 
and proweded to Kirriemnir and Olova, where they took ap their quartew 
for about a. week. They were afterwards joined by Mr EmtjIbj. The uae 
of the ball at CloTa waa kindly granted by the Hon. Donald Ogilvie. 
The party ezarained Qlen Dole, Glen Fee, tlie banks of the Dole, and 
White Water, Little Gilraunoch, Loch Brandy, and the larioua raoun- 
taina in the vicinity, and touie of them proceeded afterwarda to Ballater 
and the banks of the Dee. Among the rare plants collected may be 
noticed the following: — Cherleria ledoides, Lychnis alpina, AstragaluM 
alpinus, Oicytropii campeetrit, Dryas octopetala, Potentilla alpeatrit, 
Saanjra-ga ntvalU, EHgeron alpinUt, OTtaphalium swpinwm, Mui^dmm 
alpinum, Sauemrta alpina, Azalea procamhem, Verotiiea alpina, 
V. taxatiHij Salisc lanala, S. Lapponam, 8. reticulata, Betwla nana, 
Oymnadeaia dlbida, Malaxis paliidota, Juneut eattaneua, Lusvia »pi- 
caia, Caret! aqwitilie, C. atrata, 0. pulla, C- rariflora, C, vagiaata, 
C. Vahlii, AlopecuTus alptrMis, Pkleum commutatum, Poa alpina, and 
car. vivipara, Polystichum LonckUis, Pseudatliyrium alpestre, P. Jlexile, 
leodet laciistris, Lyeopodium aiuwtinum,Splachnum mnioides. On the 
banks of the Dee, near Ballater, which ia 700 feet above the sea, Aquilegia 
vulgarii was gathered; near Monaltrie, Linaria repent; and near Pan- 
nanich WeUs abundance of Mimulug luteus. The Serpendne hills of 
Coial were risited, and on them were gathered Armeria mamtima, alpine 
form ; Bilene maritima, alpine form ; Anth^lUt Vuineraria in a very 
small state ; Arabie fietraa, and a peculiar form of Saxifraga. hypnoidet, 
Oa Looh-na-gar Saxifraga Tivulant was gathered. At Loch Mnick, which 
ia 1200 feet above the sea-leyel, the holly was found growing welL In 
many places the peculiar twisting of the wood of the Scotch fir was noticed. 
On an island in the Loch of Kinsord, Conium maculatam and Digitalii 
purpurea were seen ; and in the lake, Lobelia Dortma^na, Sfymphaa 
alba, Nuphar lutea, and Littorella laeustrit- In the same district 
Badiola MUlegrana was seen. It was remarked that many plants were 
seen lowering r second time. 

A specimen erf' the Kola-nut from Sierra Leone (iSf^euf ia tom&ntoia) 
was exhibited, which had been transmitted by Mr Baillio from Mr Qeorge 
Thomson. In the note accompanying the nut, Mr Thomson says — "It 
is held in great estimation by tbe natives in the neighbourhood of Sierra 
Leone, especially by the Mohammedans, who call it the ' blessed Kola,' 
and consider it to be the veritable forbidden fruit. In the interior of 
Africa, it is scarce, and is so much prized that five Kolas are said to be 
equal to the price of a slave. I understand that it is much used ae a sub- 
stance for chewing, and is said to possess the property of keeping away 
the craving of hunger to such a degree, that a man can travel for many 
days without anything more than a single Kola. It will be observed how 
curiously the two halves of the bean lock into each other. This peculiarity 
is noticed in the following African fairy tale. A Crijfy or one of the 
Genii, who has married a young and interesting lady, having occasion 
shortly after their happy union to go on a long journey, separates a Kola, 
retaining the one half to himself and presenting the other te his spouse, 
with strict injunctions to keep it carefully, and threatening some tearful 
doom, sbouhl she on his return be unabU to produce it. She is consequently 
very CKreful for a time,- but is ultimately deprived of it by an eii.rimif,^|^ 
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autar, KOd f on nuj «MiIj imagine the diima; of tlie poor girl on dia- 
mrering her lou, there being no poaiibilitj of obtaining any other half 
XoU that will tall; with the one in poaaauion of her lord." 



Colonel Maclean, 'Rojni Artillery, lent for exhibition 67 drawinga of 
Chinese planta, executed under bii direction bj natire artista at Hong- 
kong, ilt M'Nab placed on the table plant* of Lgchnit alpina exhibit- 
ing marked variations under cultivation, also a hybrid plant of Papavfr, 
betwixt P, midifaaU and P. alpinum. 

Mr Robert Brown exhibited a piece of wood taken from the anpports of 
the mud barge at Qranton Harbour, pierced bj Limnoria terebram, m, 
■esiile-ejed oruBtaceau. It aeenu hIbo to be attacking the piles which 
enpport the Chain Pier at Trinity up to highwater point. Though it 
does not bore deep, yet, by disentegratiog the wood on the ontaide, it ex- 
poses the structure to the action of the waves, so that the Bnpporta of the 
Chain Pier by this means are in some places, notwitbatanamg the iron 
sheathing, almost eaten through. Its effects are also visible at Qran- 
ton. Its ravages are thus dangerously destructive, and, from the small 
place* Into which it can insinuate itself, more dMigeroni than either Teredo 
or PhoUs. 



Thvraday, 12th Jitly 1860. — Frofeaeor Baltock, V.P., in the Chair. 

The following Commuiucations were submitted to the meeting : — 

I, — TigetabU Morphology ; it» general PrineipUt. By the Rev. Dr 

Macticar, Moffat. 

(This paper appears in the present number of the Journal.) 

n. — OUemattMt* on »om< Biaeamtd Oontt oecurring in the Spruce Fir. 

By Albx. Dickson, Esq. 

(Thia paper appears in the present number of the Journal.) 

III. — On the XoBementt in the CeUt ofAnaeharis and Vallisneria. By 

8. 3. Meintjes, Jan., Esq. 

The author stated that the cells of this plant are bitck-shaped, and 

formed of a aingle wall. The marginal cells contain less granular matter 
than those nearer the midrib. These granules, when in motion, line the 
circumference of the cell, never actually touching the wall. When in a 
favourable state the granules move regularly round the cells — some in one 
direction, others in an opposite one. The moTement is a slow, rolling 
motion along the sides of the cell ; when the angles of the cells are acute 
the granules are jerked across, and on regaining the opposite side resume 
their steady progressive movement. Sometimes a granule is sent out with 
a jerk from the true course, but it Immediately returns, and continues its 
course. All these phenomena are seen under a power of about 300. 
When a higher power (650) Is used, a thin wave-like line ie seen lining 
the whole M the cell, and in actual contact with the granules when present. 
This at first seemed an optical delusion, but repeated examinations plainly 
showed this line to be tl^ free margin of a row of cilia. P. Branson, in 
a paper published in one of the numbers of the Microec{ypieal Journal, 
pointed out this sometime ago, and without being at the time aware of 
Mr Branson's paper, Mr M. verified all hii statements. The eoncluaion 
he ivrived at is, tiiat the motion of th^ granules is due to the presenoe of 
cilia. The way in which these cilia act is peculiar. Being setat an angle 
to the oell woU, their action t^es place In the direction of their angle; 
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when set in motion tliey create a itrong eddy in the Mil. This eddy, by 
Its Mntriftigal forre, drires the granules to thesideof the cell, and, coming 
under the influence of the cilia, they are carried along the side. Owing 
to the shape of some of the osUb, a lecondaiy current is prodneed in the 
acute angles, and, trhen the granulet come nnder the influence of the two 
eairenlB, ihey are thos rapidly cooTejed cicrosa the angle — hence the 
obserred jerk. Another effect of the irr^ularity of the shape in the celU 
is, that the eddy can never be perfectly circnlar, and, this being the case, 
its force cannot be equally distributed. This inequality causes the enter 
edge of the eddy to act with greater foroe on some parts of the cell than 
on others, and Uie lighter granules, beingsent with a greater force against 
those pu^te, rebonnd. The elasticity of the cilia increases the repulsive 
power, and also the force of the rebound caused by the action of the eddy. 

IV, — AecQuiU of Professor Balfour's Botanical Trip, with Pa^h, ic 

Monertiffe and EinnouU Hillt in Perthshire. By Mr Johs SiotEa. 

About 160 botanical students left Edinburgh on the moiniDg of 16th 

June last for the Bridge of Earn; whence, after breakfasting, they walked 

by Moncreiffe, Kinfauus, and Kinnoull to Perth. 

The principal plants observed by the party were — Nymphaa alba, 
Montia fontana, Villartta nymplueoidet, Lemna triaulca, Alisma 
Planlago, at Moncreiffe Loch ; Epipactia latifolia, Haperii matronalit, 
Scrophularia vemaiis, Symphytutn tuberosxtm, Erodium cietitarium. 
Geranium columbinum, Oeranium jan^utneum, Peucedamim Ostru- 
thium, Mimulus IftUua, and Mentha tyloeslrit var. telulina, in the 
woods and on the Hill of Moncreiffe ; Laetuoa drosa, Bipaacus ei/lves- 
tris, Heiperis matronalit, Cheiranthiii Gheiri, Sedwn Telephinra, Fu- 
maria mtcrantha, Malva moschata, M. rotundifolia, Oeranivmfyrenai- 
eum, Myrrhit oiorata, TrifoUvm arvenia, T. striatwm, Poterailla 
argentea, ValeriantUa, OUtoria, Poteriuia, Sanguisorba, Rota tyatyla, 
S. villoma, Cynoglouum tyloatietvm, Lamium matMlatum, Initia Uele- 
ntum, &C., at Kinnoull, and near Bridge End. 

V, — On ike Structare and Decelopment of Botrydinm grannlatum. By 
Gbobub LiwsoN, Ph.D., Professor of Chemistry and Natural History 
in Queen's College, Kingston, Canada. 

(This paper appears in the present number of the Journal.) 



Mr Smith remarked — " I send a splinter and piece of bark «f an aih- 
tree, which may perhaps be considered worthy of a place in the Botanical 
Museum. The tree was demolished by lightning on 8atnrdBy the 16th 
June. I examined the tree and found it had been about two t^t in 
diameter at the base, and formedoneofalongrowofold trees of a similar 
kind (none of which were injured except itseIf}on tliefannof Hollyd«BO, 
in the parish of Bowden, Roxburghshire. It had been struck apparently at 
the npper part of the trunk (the branches not beingstripped of their h^k), 
and tbe tree was cloren in two to the Very root, two stumps only remain- 
ing in the ground, Bud these were shattered again in a lateral diieotioil, 
as if flie b^t had exploded in t^ tree, and blown the trunk into nnmer- 
ons fragment*, some 6f the pieces being picked up at the distance of Afly 
yards or mare. The wood of the tree seemed quite sound, and tiie fe^< 
ntents, when examined, were apparently perfectly dry and saplesa. Coald 
the sap of the tree (<<» it wbb just CMung into Ml leaf, 'Uidth«i«fin«AiU 
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of Mp}, by iti rapid oonTernon into Taponr by the electric fluid, Iiftve •ay 
■hare in aplitting the tree bo effectuill j info fragments ? The tree was 
ohiTen to the gronnd, one-half of the root itaelf being raised out of the 
earth, and the ground waa ploughed up in a straight line for ten paces to 
the north, and the same diitance to the south of the riven stomp of the 
tree. Thii adds another instance to the liat of ash- trees stmck bj ligfat- 
ning. No doDbt the sab is a common hedgerow tree ; still it Beems to 
have rather a dangerous attractioa for the electric fluid." 

VH. — Notice of tomt PlanU, ipeeially Orchidi, found in Kent 6y G. 
Chichesteb Osbnoen, Esq. 
Mr Oienden lajB : — " I haTe seen gome very flne sights this May and 
June — namely, vast tracts of steep picturesque grass hills extending for 
some mUae, and throughout their whole length decked and garnished with 
one or other of the following plaJats : — Ophryg aranijera and mnscifera. 
Orchil mtulata, a loTely orchid, and ifabenaHa hifolia — aU this yaet 
range of bill Blopes to the south and sonth^-west. The eait side of the 
sane range is all forest ground, and it affords in abundance every raiieiy 
of Orchis futca, (rom a doll white to a very deep mulberry colonr, and 
in size over twenty inches. These same woody banks yield a few speci- 
mens of the strange Lathraa tquamarw, and more to the eaatw^ 1 
find the truly curious Mimolropa Bypopityt. Near the place from which 
I write (Broome Park, near Canterbury), grows the monarch of orehida, 
Ore/its hircitia, the lizard orchid ; and within Hfty yards of my house I 
have one growing which at this moment (25th June 1S60) is 29J inches 



high, and with nearly fiO " lizards "^ upon it. Next month (Jilly) wiU 
afford me very fine specimens of Ophr^s arachnites ; and if you have 
neTEtr seen the wondenul varieties of this orchid, they will osfaniish yon. 
Sone of die varieties of the Bee Orchis are also exceedingly onrions. In 
August we get Herminium Monorehit in abundance, very minute, very 



Tm — 0» the Stem or Axis at the Fwndamiental Organ in the YegetiMe 
Structure, By CnBisTorHKa Bkebseo, Ph.D., Lecturer on Botany, 
London. Communicated by Profeeaor Bii.pooa. 

ThedoctrineofQoethe relativeto the natnre of the floral parte, introduced 
into science by Jussien and Se Candolle, has, by its maturation under the 
moat favourable circumstances, resulted in the conclusion., that onlv two 
fundamental organs exist in plants — the axis and the leaf. This conclusion 
has been very happy for botany ; for upon the reduction of a science 
towards simplicity, we generally have a corresponding extension of its 
higher and more general principles. But when we carefully view the 
position of our science in relation to innumerable incidents which are 
eontinually occurring, it behoves ns to inquire eeriously as to whether we 
have yet lully solved the question relative to the fundamental o^anB of 
plants, and whether we are right in referring certdn organs of plants to 
these types, at least in the manner that we do. To this subject I have 
already called the attention of the Society, in a paper which I presented 
in November last, wherein I expressed certain opinions relative to the 
morphology of the flover, which to my mind have a most intimate asso- 
ciation with oar knowledge of the ovule, and of embryogeny. Having 
thua expressed an opinion as to one cause of our not having a more defi- 
nite knowledge of the facts connected with the fertilisation of the ovide. 
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I pmeced to & iMond point, wbkti alsd Btands in cloae relation to thew 

1 have stated that all vegetable organi are refenible to tiro tjpes, the 
foliaceuus and tfae axial ; aud now 1 have to offer mj firm conTiotiun that 
there ia but one fundamental organ in the vegetable structaK, viz. tbo 
stem or azia. In order to uaderatand the nature of the case nov pre- 
sented, it !i necesiarj that we thotild marli the distinctive chsraoterg of 
the stem and leaf: — 

lit. The axis is the pre-eaisting organ by which the leaf ia given off. 

2d, The leaf can on\y be formed bj an axis ; hence it olwa^ proceeds 
from such, and is younger than the axis by whieh it is developed. 

3d, The stem grows primarily by the ibrmation of oella at ita aununit. 

4(7j, The leaf grows by the formation of cells at its base. 

5th, It foUon-a aa a corollary, that the oldest portion of a stem is ita 
base, and of a leaf its apex. 

To my mind, the leaf is simply a branch with n retrograde develop- 
ment, wljich position I will endeavour to establish In few words; but m 
doing this I shall continually have to refer to the stoppage of growth in 
certain directions, as ocean in the definite axis, which stoppage I ahdl, 
for the gate of convenience, attribute to a quasi -paralysis of the growing- 
point, as I am totally unscquainted with its real cause. 

In order to establish my poaition, it u necessary that we inquire into 
the result of the quaai-paralysis of the summit of an axial oi^n, and hero 
we notice that new cells cease, at this point, to be formed ; but mark, the 
Btem does not at once cease to elongate, at least neceasarily, for new cells 
are rtill formed in the internodes, by wbiub it becomes extended, and 
thns the quasi-paralysed apex of the stem is raised, for the stem is not 
solely elongated by the formation of cells at its apex, but also, by tho 
development of utricles, for a given time, throughout its entire length. 

A similar thing occurs in the case of the leaf, where the latter is a 
branch which is quasi-paralysed, for which reason it is a body which does 
not grow at its apex. And mark the manner in which the paTalysis pro- 
ceeds. It first takes plaoe at the apex of the leaf, and then passes gradually 
downwards in the manner that the sensation passes down the leaf of the 
Mimoia pudica, when the terminal leaflets are cut ; thus the cell forma- 
tion ia first arrested at the summit of this organ, and then consecutively 
lower. This explanation will fiUly acconat for the reverse mode of 
growth of the leaf. The active cell- formative power of the plant resides 
near the periphery of the axia, and this would ajao acconat for the growth 
of the leaf tAing place at its base when its summit ia quasi- paralysed ; 
and light would seem to be thrown upon this by the fact that the apex of 
the leaf, when removed from the atem, ceases to grow, a circumstance which 
was long since pointed out. 

The leaf appears to be a stem, the growth of which is limited or defi- 
nite, and which is formed (speaking according to appearances) in a retro- 



grade or backward manner. That the leaf ia a stem appears to be proved 
hy its being possessod of nodes, as seen in Bryopki/Uum cal^/cinum ; and 
that the crenaturea of the margin of the leaf of the Bryophylhim are 
nodes is proved by these points giving off regular buds. Also, adventi- 
tions buds are aliie given off by stems and by leaves (that the leaves of 
Be^oniat and Orattulat have this power to a remarkable entent baa 
Jately been proved). And we have intermediate forms between the axis 
and tbe leaf; as are presented by the phylloua branches of Xylophf/Uoi 
and Rtaeut. But the point which will most f\iUy establish my position, 
if it can be completely worked out (and my firm conviction if that it will, 
as soon as we have made more observations on the subject), is, that a 
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Meond lajer of wood n deposited in tbe perennial lo&reB of Finns, Abies, 
iuB., which Schleiden is fu]lj persuaded he has alread; troeed. 

MThile I regard the item and leaf aa modifications of one organ , jet I 
of oonne admit that there are both leaf and atem, which are each cbar- 
Mteriied bj particular habita, in the lame mumer that common and 
allatropic phoaphonu ate oonditionB of the same element, ret I consider 
that, between the le»f and the stem we have a great number of transi- 
tiouarj bodiei, which establiib tho telation between them which I bare 
endeavoured to exprew, 

Mr Scot Skirviua; tant aipecimeu of groai which bad been obserTed hj 
Dr Beott of Her &^jestj'i 79th Ii«giment, wben in tbe Crimea, to with- 
■tand tbe utmost rigour of the severe winter there. H« states that cattle 
at« it, and fattened on it. The seeds had been sown in East Lothian, and 
bad produced an abundant crop. The plan) was Brmmii maxim'at. 

Dr Sorie, of the Dundee Asjlnm, sent specinien of cabbage leaves ez- 



a plant from St George's Sound, Australia, which was said to be bigblj 
poisonooB to cattle and sheep, who partake of it teadilj. The ^aut 
■eemed to be Gattrolobitim oituanta, 

Dr Balfonr exhibited, from Dr Christopher Dresser, specimens of mon- 
itrositiei in the flower of the Paaaifiora carulea — the parts of the ovarj 
being converted into stamens. 

Dr Balfour also exhibited a specimen of Shodgm«Kia eristaia, Giev., 
found b^ Mr Charles W. Peach in Wick Baj, June 1854, the same 
localitj in which the plant was obtained h^ Borrer and Hooker manj 
jears uo. 

Mr K. M. Stark exhiUted several vaiieties of Britiah ferns, including 
Athyriam Filix-fcemina var. joZunuiium. 

Ml M'Nab placed on the table a complete series of spedea and Tarietiei 
of British ferns. 

Mr Archer exhibited a peculiar pipe from Zambesi, used .£>r smoking, 
aent bj Dr Kiik. 



SCIENTIFIC INTELLIGENCE, 



Notice of a Form of Pardlysit of the Zewer ExtremitUt, extentiwly 
prevailiTtg in part oj^the District of Alldhahad, produced by the M»e of 
LathyruB sativus aa an Article of Food. By James Ibyiko,'M.D., Civil 
Surgeon of Allahabad.— In October 1856, Mr Court, the Collector of 
Allahabad, when in Pergnnnah Barra, an the right bank of the Jumna, 
was verj forcibly struck by the number of lame persons whom he met in 
all directions. On inquiry he found, in village after village, that there 
were several cripples m each. He was aleo informed that the disease 
which gave lisa to this lameness was of recent origin, and that it was 
attributed by some of the people to their living on bread made from 
ieaaaree ddi, and bv others of them to the unwholesome qualities of the 
wind and water of the Pergunnah ; the latter being vague causes of 
disease ever ready to be brought forward by the natives in order to 
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account for an j unuKual or unintelligible Bicknees. Sererol caaes of para* 
lysis of the lower limbs were sent from Barra to the Government Cliaii- 
table Dispensary at Allahabad fur medical treatment. Unfortunately', 
however, tiiey got tired of the means emplojed toi their cure, and left 
after being in hospital for a month oi five weeks. But, through tiie 
kindness of Mr Court, who accompanied me (o Barra, I was enabled to 
make some few inquiries into the nature and history of the malady. 

Close to the village of Kheerut GFohanee, on the Sohagee Koad, all the 
larae people from surrounding villages were mastered for my inspection 
on the morning of the 6tli Fehruarj 18S7. About fifty men were pre- 
sent, all more or less lame in both legs ; some so much disabled as to be 
hardly capable of motion, while others were only elightly affected. One 
after another was questioned, and the following particulars were thus 
gathered. Without exception, they all stated that they had become paia- 
Ijtio during the rains ; in most cases suddenly so ; and several stated 
that it had been during the night. Men who had gone to bed quite well, 
had awoke in the morning feeling their legs stiff and their loins weak, 
and, from that day, they had never regained the use of their limbs. At 
first the lameness was trifling, and amounted only to unsteadiness of 
gait, and slight stifiiieBS chiefly of the knees. After a time the musdea 
of the thighs commenced to ache and fed weak, and also the loins. In 
DO case did those examined admit that they had then, or ever had, severe 
pain either in their limbs or loins. They all ascribed their disease to 
their feeding principally on keigaree ddl, but they seemed to imagine 
that, in order to produce the malady, there mnst be another circumstanoe 
superadded, viz., the deleterious quality of the water during the rains. 
So far as could be gathered, it was not from drinking the water that they 
fancied they took harm, but from getting wet bj it. More than one 
dwelt on the &ct of his having been exposed to ram either while plough- 
ing or tending sheep ; and others spoke of having been working in 
jheels just before they became lame, at various periods embraced between 
the months of July and October. The people were particularly examined, 
and questioned as to whether they had had any symptoms of fever, or of 
any other disease at the time that they lost the use of their limbs ; but 
' they all said that they had not, and nothing was discovered to lead to the 
inference that this was not strictly true. In only one of many cases ex* 
amiued was enlargement of the spleen observed. Many of the men ap- 
peared to be strong looking, and their legs even, in most coses, did not 
seem to be much wasted, if at all so. It was stated by those affected, as 
well as by several native officials 'who were interrogated on the subject, 
that the complaint did not lead to other diseases, nor tend to shorten life, 
unless indirectly by preventing the individual working, and thus procur- 
ing proper means of support. It was further stated, that the arms were 
never affected ; but that there were some few cases of persons so greatly 
crippled that they could not walk. It was added, that males were more 
often afflicted than females ; and that ryots were more liable to the disease 
than the zemindars, although the latter dass was not exempt from it . - . 

The paralytic symptoms which prevail so extensively in Barra are, by 
the natives, very generally attributed to their making large ose of tosorea 
ddl, the Lathyrus satiryue of English botanists ; and it is perhaps one of 
the most remarkable circumstances connected with the malady, that the 
people should be so fully persuaded that in eating this grain they eat 
poison, and that yet notwithstanding they have continued, and will con- 
tinue to do so, from generation to generation. Kessaree ddl is nut unlike 
gram, and is common enough in most parts of India. It is frequently 
sown along with wheat or barley, and cut green as fodder for cattle. In 
Bjrra lYieKesaaree ddt is ground and made into bread. It is sometimes 
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uind with other Kt*tni, ineh a* barley ; but ii aore generally takes 
alone, the people, in fact, not being able to afford anjtbing else. It ia 
the eheapett grain procurable, and forms the chief snpport of the people 
from March till Ocloher. On the 7th February 1S67. in the basaar of 
Barm, wheat lold at therate of fourteen ners to the rupee, while ibMMirea 
d&l was at the rate of twenty-two per rupee. It growi without labour or 
trouble, and on damp swampy ground that will bear no other cropa. The 
land IB merely ploaghed riightly once, and the seed thrown in ; or tbe 
plant tow« its own leed, which genninatea i^eely ne(t year withont 
flirther attention or care. 

In EuKpe also paralyiia of the lower liraba has been obserred ta fol- 
low the tue of Lattiyrrii lativut as an article of food. Thai Don, in the 
"Gardener's Dictionary "uy a, that the flonr of thii plant, mixed with wheat 
Sour in half the quantity, makea very good brwd, but alone produces 
■urprising rigidity of the limbs in those who nse it for a eontinoanoe. In 
the BUne quarter of the globe similar eflbcta hare abo been otMerred to 
follow the eating of other kinds of grain prodnoed by the same great 
natural order of plants, the LeguminotK-^la which the Lathyrv* aatwun 
belongs ; as well as other species of the same genoi. Thus Dr Taylor 
allndee to Lathyrat Citera and Emum Ervilia (bitter retch), as ecca- 
tiotiftlly rendering bread poisonouB. In some purta of the Continent, a 
bread is made from the flour of the Lathymt, which is so injurious in its 
effects, that the use of it has frequently caused its prohibition by law. 
Loudon states, that when mixed in equal parts with wbeaten flour it 
makes a good-looking bread, which, however, occaetenally gives rise to 
weakness of the knees, and epaemodic contractions of theuusdee. Cattle 
and bicd«, when fed on the eeeda, are said to become paralysed. A more 
recent eiample of the poisonous effects of Laihyru» Cictra flour ie fur- 
nished by M. Vilmoriu ; he remarked that " the nee of this bread for a, 
few weeks produced complete paralyais of the lower extremities inayonng 
and healthy man. Six or seven individuals of the tame family, who had 
eatHi it, BufTered more or leas from similar Bymptoms, and one had died. 
A phyiician who practited in the district remarked, that paralytic Sec- 
tions were very common among the poor, who sabslsted on this bread, 
while tbey rarely uccnrred among the better classes. When the Latkyru* 
flour formed one-twelfth part, no inconvenience was observed to attend 
its Qse ; in a proportion greater than this it becomes injuHous ; and when 
it amounted to one-third part, the effects might be Krious." (Annalee 
d' Hygiene, Avril 1S47. p. 469— Taylor on Poisons^ p. 636). Dr Lindley 
also states, that the seeds of Ervuan Ervilia, mixed with flour and made 
into bread, produce weakness of the extremities, especially of the loww 
limbe, and render hones almoBt paralytic. ("Vegetable Kingdom," 2d 
Edit. p. 5*9). 

As to the treatment of cases of paralysis caused by theuseof i<at^yrtf> 
tativvii, I have little to say from practical experience. About a docen 
eases have come under my observation at the Dispensary, but most of 
them disliked the restraint and the means of cure employed, and left 
after they bad been patients for a month or five weeks. In some strych- 
nine was tried ; in others bliaterB to the loins freqaently repeated ; in 
others tonics ; t« all I gave generous diet. Two seemed to be some- 
what benefited, and could walk better ; and in one case the improvement 
was Buoh, that a man wtio formerly could only walk with the aid of two 
sticks, could after a time proceed without any assistance. He was onder 
treatment at the time of the rebellion in June 1857, when the Dispensary 
was burnt down by the "poornaHvet," for whose ase it had t>een built and 
uinintained by Qovernment What seemed to me of most use were tonioa 
and generous diet, t<^ether with the application of occasionfU blicters. 
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The natives of Barra do not appear to have aaj kind of ratioiuil treut- 
meDt. They mb the iovrer extremities with varams liniments, of which 
one is composed of oil, garlic juice, and opium. Tbey fancy that eating 
pigeon's fleih is of nie. It was stated to Mr Court that this affection was 
of reoent origin in Barra; but on asking a native official who had knovn 
the Pai^unnah for twentj years past, I was informed that the disease had, 
to his l^onlodge, always existed ; although he thought that of late it had 
become more commoQ ; and Tillages in which furmerlj there were no 
cripples now coubuned sereral. — Indian Annah of Med. Science, 

Pkipson on the Presence of Aniline in certain Fungi. — Saveral fungi 
belonging to the genus Bolelvt poesess the remarkable property of chang- 
ing colour when we press their tissue. Their internal celluliir tissue, at 
first colouriesB, assumes in theee circumstances a rery lively colour, 
which, however, is evanescent, and differs according to the species. This 
phenomenon is well seen in Boletas etfaneicens and Boletus Itiridtu, the 
internal tissue of which, when eiposei to the air, becomes of a beuitiful 
indigo tint. The colouring matter which is present in these Beteti in 
their uncoloured state is soluble in alcohol, is with difficulty mizable in. 
water, and becomes reainiGed in the air. It possesBcs the properties of 
aniline, and, with oxydising agents, gives rise to the same coloration as 
aniline and its saline combinations. 

On tke AKciutt Vegetation of North America. By Dr J. S. Nbw- 
BsaiT. — The general results of Dr 24ewbeiTy'B observations on the extinct 
floras of North America may be Tery briefly stated as follows; — 

\at. The flora of the Devonian and Carboniferous epochs in America 
was, in all its general aspects, similar to that of the Old World, which 
has been bo fully described ; most of tbe genera, and a larger number ef 
species than at any subsequent period, harin^ been common to the two 
sides of the Atlantic. The relative number of identical species has, how- 
ever, it seems to me, been somewhat overrated. In many of the species 
regarded as the same in Europe and America, the American plants pre- 
sent prevaient or constant characters which may serve to distinguish them. 
These differences, though treqoently remarked by writers, have not been 
thought to have a specific value; yet it is quite certain that they are as 
tangible and important as those whii^ now separate many American and 
European species of recent plants and recent or ibssil animals. I have 
a conviction that the progress of science will consideritbly diminish 
the proportion of identical species ; a doser scrutiny and more exten- 
sive ooujparison of specimens resulting in the discovery of constsnt, 
though inconspicuous characters, which shall be ultimately conceded to 
be specific. 

It is true, also, that in moUascous pal»mtology, reoent geology, and 
botany, the number of species common to the two continents has been con- 
siderably reduced of late years ; a large number of American representa- 
tives of European species, at first considered identical from t)>eir striking 
and obvious coincidences, having, on closer study, afforded constant 
though less conspicuous differenceB. 

2d, The Permian, Triassic and Jurassic rocks have hitherto furnished 
ns but few species for comparison, but the malerial is increasing, and I 
have now on hand a large collection which has not yet been studied. 
Enough is already known to show that the great revolution which took 
place in Europe at the close of the Permian epoch was matched by a 
parallel though less sudden change in the flora of America. 

Here as there the Lepidodendroid trees, the SigillariCE, the Nosggera- 
thia, the Aiterophyllitcc, and the great variety of ferns that gave charac- 
ter to the Carbcmiferous vegetation, were superseded by Vottxia. Tani- 
aptern, Cwnptopterii and a varied and beautiful Cycudaceous ttm-a, in 
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which were tna'.iy species of Zamiten, Pteropht/llum, NiUsonia, &«., the 
TepreKntatiTeiof those of the " Age of Gjnmoaperms," which cntmiuitted 
in the JarsBsic epoch of Europe. 

Durins this great interral the generic coTreapondenee between the 
floru of Europe and America was perhaps as plainlj marked as dnriitg 
the Carboniferous age, bat the relative nnmber of identical species waa 
apparent! J smalleT. 

Sd, At the commencement of the Cretaceous epoch the flora of tbe eon- 
ttnent was again TeTolntionized, and the vegetation of ita temperate poT- 
tions given the general aspect that it now presents. 

Thii statement vrill surprise many, for the flora generally ascribed to 
the Chalk period is greatly different from that of the present. Unger haa 
thus represented it, and Brongniart calU it a transition from the great 
Cycadaceous flora of the Jurassic period, to the Angioapermoua flora of 
tbe Tertiary. In Europe tbe Cretaceous flora was apparently more like 
that of the Lias and Oolite than in this countrjr, for while the genertt 
Salix, Acer, Populug, Alnui, Quercus, &c., were then introduced there 
as here, its general aspect was modified by tbe preBcnee of numben of 
C-yeadaefte, and its sub-tropical character attested by fan-palms. 

We may find hereafter, in other parts of the continent than those in 
which I have examined tbe Cretaceoua strata, fossils which shall aasimi' 
late OUT flora of that period more closely to that of Europe ; but, as far as 
at present known, our plants of this age present an en$emhle quite difiTer- 
ent. I have now some sixty to seventy species of Cretaceous plants, col- 
lected in New Jersey and m various parts of the great Cretoceona area 
of the interior of the continent, all of which indicate a flora very similar 
to tbat now occupying the same region ; many, perhaps most, of the genera 
being now represented in oar forests — such as Linodendron, Platanua, 
AcRT, Popalvs, Salix, Alnut, Fagus, &c. These specimens have been 
collected in localities included between the 36tb and list parallels of lati- 
tude, but range from the 74tb to tbe llOlh of longitude. Nowhere within 
this area bare T yot detected any traces of palms or any indications of a 
tropical climate. At tbe base of the Yellow Sandstone series of New 
Mexico (Lower Cretaceous) I have found a varied and interesting flora, 
containing Pterophyllum, Nileeonia, Camplopteris, &e., with a few An- 
giosperm dicotyledonous leavesi This is evidently the point of junction 
between the Cycsdaceous flora of the Jurassic age and that of the Chalk ; 
for in tbe entire overlying Cretaceous strata, 4000 feet in thickness, 
Ibougb Angioepermous leaves are abundant, those of Oymnospermous 
plants were nowhere discovered, nor any traces of palms, cither leaves or 
stems. The sandstones of tlie Cretaceous series contain immense numbers 
of ailicified trunks, but tboy are for tbe most part coniferous. 

4eA, For the glimpses I have obtained of the Tertiary flora of North 
America I am mainly indebted to the kindness of Dr Uayden, who ha* 
spent several years in moat successfully exploring the geology, botany, 
and zoology of the country bordering the. Uiipor Missouri. Among his 
rich colleclions are fifty or more species of beautifully preserved fossil 
I^ants from tbe Miocene, which have been put in my hands for ezamina* 
tion, and of which descriptiona will be pnbUabed immediately after my 
return to Washington. 

Not having tbe specimens, or my notes on tbem, with me, I can speak 
only generally of the flora they represent. I remember, however, that 
they include species of Platanu*, — one of which closely resembles Unger's 
great P. Herculet, and is perhaps as large ; Populiu, Acer, Caatarua, 
Sapindus. CarninuM, Ulmui, Dioapyroi, Quercvt, Sali^j Taxodium, 
and others which indicate a flora iu ^1 its general aspeets similar to that 
now occupying the Valley of the Mississippi. A few plants in the ct^sc- 
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tion wonld BCem to have required ft Bomewliftt wanner olimate than that 
which the locftlilies where they are found enjoy at present; bat there are 
Qo palms smotig them, nor any of the tropical genera Cinamomum, Ster- 
culia, Dombeyoptit, Ac, ao common in the Tertiary strata of Europe. 

In the enumeration of the Miocene plants of the Pacific coast, given by 
Mr Lesquereuz, I find also evidence of a marked and interesting differ- 
ence of temperature during the Tertiary epoch, in different parts of the 
North American continent, under the same parallels of latitude, Mr 
Lesquereux finds in Dr Evans's collection of Palms, Salisharia^ Cinamo- 
mum, tie., which indicate, at least a sub-tropical climate; a llora quite 
tinlike that from the Miocene of the tipper Missouri, although, as he 
remarks, similar to that of the Miocene of Europe. 

1 am tempted to dwell for a moment on the interesting glimpses of the 
physical geography of our continent in geological times, which these facta 
and others that have come under my observation afford. 

lit, A large continental area occupied the place of the interior of North 
America, from the earliest Palaeozoic a^a. 

2d, During the Carboniferous epoch, this land sustained a v^etation 
similar to that of the Ckial p^adod of Europe and Eastern America, though 
far less varied. 

3d, Through the Triaraic and Jurassic ages, the sediments frata the 
land were strikingly like, in mineral character, to those of the same age in 
the Old World : and the flora was chuTscterised by a preponderance of 
Cycadaceons plants, analagous to those of the Jurassic of Europe. - 

ilk. In the Cretaceous age, the central nucleus of the continent was 
sufficiently est^nsive to furnish from its ruins arenaceous sediments that 
now cover more than balf a million square miles. These sediments con- . 
tain vast deposits of carbonaceous matter, mainly derived from the land 
plants which covered the continent. As far south as lat. 35° these plants 
were for the most part Coniferous or Angiospermous, and included many 
genera now eharat^eristic of temperate climates. 

Through the Tertiary epoch, our continent had nearly the form and 
area it now has, the Tertiary deposits merely skirting iU borders. The 
Marine Tertiaries are nearly limited to the shores of the present oceans, 
while the patches of strata of that ago found nearer the centre of the con- 
tinent are all, so far as I have observed or heard, of freeb water or estuary 
origin. Between the western base of the Sierra Nevada and the Missis- 
sippi there are, I believe, no Tertiary beds not of this character, and the 
larger part of the great central plateau has never been coTered with Ter- 
tiary or Drift sediments, bat has, since the close of the Cretaceous epoch, 
been as now, dry land. 

The facts which I have enumerated seem to indicate that over tkii^ 
ancient land the isothermal lines were curved much as now, and that dur- 
ing the Tertiary ^s there was perhaps as great a difference between 
the climate of the Paciiio and Atlantic water^eds as exists at present. — 
Sillimcm'a Journal, 



On the Quantities of Nitrogen in the Soil at Variout Depths. By M. I. 

IsADOaE PiEaaB, Corresponding Member of the Institute, Professor of 

the Faculty of Sciences of Caen. 

This author lately broagfat before the Academy of Sciences a detail of 
elaborate experiments on the subject annoanced, which are of no small 
scientific and agrieultoral interest, and of which the following is an 
abstract :-^- .^ . 
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Thej were mada on two fieldi in the neighboarhood of Caen, about A 
tliird of a mile diitant from each oth«r ; the one (on which the first aeriea 
of experimenta waa performed) a deep aoil, composed of clay and lime, 
with * little liltco, and which boT« good crop* of clover, aainibiii, and 
loEom ; the other more rough and stony, and tomewhat neglected. The 
DitTDgen estimated la eicluaJTe of nitrate*. 

First SeriM of Experimtnti. — These were made on a field of aboat 
(iwo heotarai) five acrea, which aa its lait crop had carried for two buc- 
eeaiiTe feora a miiture of clover and sainfoin, uid bad not received 
directlj U17 mannre for nearly fonr yean. About a year after it wai 
ploughed up, eigU holea were dug in different parta of it, so aa to obtain 
average lamplea of ita aoil at diffinent depHu, and wiUi the following re- 
•ulta:— 

The layer of soil extending down from the aurfaoe to (20 oentimetreg) 
nearly 8 incbes, contained (per kilogramme 1 grammes 6^9 ~) *1639 per 
cent, of nitrogen. The iccond layer, eitendine down from (20 to 40 centi- 
metres) nearlyS to nearlyl6 inches, contained (per kilogramme 1 grammes 
167=) '1157 per cent, of nitrogen. It contained besides, (per Idlogruume 
2 grammea 3 =) '23 per cent, of silica, soluble in Tsry dilute acids. 

Calculating from tnese data the proportion of combined nitrogen in a 
given area, and assuming that the soil, which had not been tnnied np for 
■ year, had a specific gravity equal to twice that of an equal Tolume of 
water, it thus appears that in the upper layer there are (per hectare 
6636 kilogrammes =) 5920 Ibg. per acre of nitrogen ; and for the lower 
layer (per hectare 4628 kilogrammes =) 4119 lbs. per acre ; and for both 
layers, or the wbole to the depth of nearly 16 inches (per hectare 11,264 
kilogrammes^:) 10,039 lbs. per acre, and that without counting the nitrates. 

Seamd Stries of Exptntmnti. — These were made in another field, 
stony and in bad condition, and with a view to ascertain the quantity of 
nitrogen at greater depths below the lurface, namely to that of (1 metre) 
nearly 40 inches. And from four layers of equal thickness, descending 
to nearly 40 inches, there were obtained the following results for the 
whole et the rough soil : — 

Per Heotars. Per Aore. 

1. Surfvn lajer, . 8,366 kil. 7,464 \be. 

a. SeooDd do. ... 4^9 biL 4.4IS 1b«. 

3. Third do. . . . 3,179 kil. 3,097 lbs. 

4. Foortb do. ... 2,816 kU. SfiffI lbs. 

Bam, 19,630 kil. 17,413 lbs. 

• These reaulls both explain the great amount of nitrogen vrbbh green 
crops may carry off the same land year after year, and show the value of 
such crops with tap roots, not only for the sake of the fodder which they 
yield, but for the sake of bringing up b; their roots into the surface 
stratum, where the cereals grow, nitrogen which were otherwise inacces- 
sible to them, and which is left there in their roots when the green crop 

Dufour on » I'ltioraceat Solution from Fraxinus Omua, the Manma 
Aeh. — Stokes has shown that several organic substances are capable of 
showing fluorescence. Recently Prince Sabn-Horstman bas pointed out 
the fluorescence caused by yriMniM extracted from JVojn'nui «ccebior (the , 

common ash). Dnfbur state* that a, liquid endowed with beantifnl flno- 

* This communication is to be found at length in the " Aunalet de Ohiuiis 
et de PhyBiqne" foj May I860, p. 68. - _ | 

D.D.t.zea by Google 
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Kscent pmpertiet mvf be procnred hj meuia of the msotia «ab {Frcucinui 
orawi). By throffiiig into water eoma piucea of bark, tbere are inima- 
diateij produced besatiiitl blue TeflexionB. and in less Hum a minute there 
is a Bolution exhibiting the most beautiful flnorMoenoe. The intensify of 
the effect Burpassee that produced by solphate of qoinine. This wilution, 
examined according to Stoke'B methods, ahows vetj iFellttie chafatters of 
flnoreecence, but it gives eipedally a marked coloration by the aid of the 
electrical light of Oeisaier. By taking one of UeisBleT'i inbea, trhen the 
electrical current ia aumiunded bj a liqntd column, tre obtain a shade of 
pore and intense blue. The fatuU^ and rapidity with which this solutaon 
can be obtained, without any chemical operation, and by the aid of a tbia 
branch of Fraxinut onuM, render it nsefnl for many experiment*. 



Climate of Canada in ike PkUtocene Period. By Principal 1>aitwhi 
Montreal. — The climate of this period, and the eausea of Its difference 
from that which now obtains in the northern hemisphere, hare been fertile 
subjects of discussioiiB and contrDversies, which I have no wish here to re- 
open. I merely propose to state, in a manner level to the comprehenuon 
of the ordinary reader, the facts of the case in so lar as relates to Canada, 
and an important inference to which they appear to me to lead, and which, 
if sustained, will very much simplify our views of this question. 

Every one knows that the means and extremes of annual tomperatore 
differ much on the opposite aides of the Atlautic The isothermal line of 
40°, for example, passes from the south side of the Gulf of St Lawrence, 
skirle Iceland, and reaches Europe near Drontheim in Norway. Thia 
fact, apparent as the result of observations on the temperature of the 
land,is equally evidenced by the inhabitants and physical phenomena of the 
sea. A large proportion of the shell-fish inhabiting the Golf of St Law- 
rence and the coastl^encelo Cape Ckid,occuron both sides of the Atlantic, 
but not in the same latitudes. The marine fauna of Cape Cod is paraUel 
in its prevalence of boreal forme with that of the south of Norway. In 
like manner the descent of icebergs from the north, the freezing of bays 
and estuaries, the drifting and pushing of stones and boulders by ice, are 
witnessed on the American coast in a mnnner not paralleled in corre- 
sponding latitudes in Europe. It follows from this that a collection of 
shells from any given latitude on the coasts of Eniope or America, would 
bear testimony to the existing difference of climate. The geologist ap- 
peals to the same kind of evidence with reference to the climate of the 
later tertiary period, and let as inquire what is its testimony. 

The first and most general answer usuallv given is, that the pleistocene 
climate was colder than the modem. The proof of this in Western 
Europe is very strong. The marine fossils of this period in Britain are 
more like the existing fauna of Norway or of Labrador than the present 
founa of Britain. Great evidences exist of driftage of boulders by ice, 
and traces of glaciers on the higher hills. In ?iorth America the proofs 
of a rigorous dimate, and especially of the transport of boulders and other 
materials by ice, are equally good, and the marine fauna all over Canada 
and New England is of boreal type. In evidence of these facts I may 
appeal to the papers and other publications of Sir C. Lyell and Professor 
Ramsay, on the formations of the so-called glacial period in Europe Mid 
America,* and to my own previous papers on the tertiaries of Canada. 

Admitting, however, that a rigorous climate prevailed in the Pleistocens 

* Lyell's Travels in North America, Eamaay on the Glaciers of Wales, and 
en the Glacial Phenomena of Canada. See sjso Forbes on the Fauna and 
Flora of the British Islands, in " Memoiis of Oeologicot Survey." 
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Seriod, it bj no mauu followi that the change bat been eqnallf great in 
ifferent loetditiee. On the oontrarj, while a great and marked revoln- 
tion baa occurred in Europe, the evidences of (uch change are veiy much 
more (light in America. In short, the causes of the ooldneM of the Pleis- 
tocene leaa to some extent still remain in America, while they mast have 
diaappeared or been ihodified in Europe. 

If we inquire aa to these caases its at present ezitting, we find tbem in 
the distribution of ocean currents, and espeeiallj in the great warm 
current of the Oulf-stTeam, thrown acroui from Americi. to Europe, and 
in the arctio currents bathing the coasts of America. In eouneotioii with 
these we have the prevailing westerlj winds of the temperate xone, and 
the gi^at extent of land and shallow seas in Northern Ameiiea. Some of 
these causes are absolutely constant. Of this kind is the distribution of 
the winds depending on the earth's temperature and rotation. The 
eouraes of the cnrrents are also oonstant, except in so far as modified bj 
eoasti and banks ; and the direction of the driit-scratches and transport 
of boulders in the Pleistocene both of Europe and America, show that the 
arctic currents at least have remained unchanged. But the diitributioii 
of land and water is a variable element, since we know that at the period 
in question nearly all northern Burope, Asia, and America were at one 
time or another under the waters of the sea, and it is conaeqnently to this 
cause that we must mainly look for the changes which have occurred. 

Such changes of level most, as has been long eince shown by Sir Charles 
Lyetl, modify and change dimate. Every diminution □£ the land in 
arctic America must tend to render its climate less severe. .Every dimi- 
nution of land in the temperate regions must tend to reduce the mean 
temperature. Every diminution of land anywhere must tend to diminish 
the extremes of annual temperature; and tbe condition, of the soothem 
hemisphere at present shows that the disappearance of the great conti- 
nental masses under the wat«r would lower the mean temperature but 
render the climate much less extreme. Glaciers might then exist in lati- 
tudes where now the summer heat wonld suffice to melt them, as Darwin 
has shown that in South America glaciers extend to the sea-level in lati- 
tude 46° 50'; and at the same time the ice would melt more slowly and 
be drifted f^her to the southward. Any change that tended to divert 
the arctic currents from our coasts would raise the temperature of th^ 
water*. Any change that would allow the equatorist current to pursue 
its course through to the Pacific, or along the great inland valley of f^orth 
America, would reduce the British seas to a boreal condition. 

The boulder fonnation and its overlying fosailifeions beds prove, as I 
have in a previous paper endeavoured to explain with regard to Canada, 
and as has been shown by other geologists in the case of other regions, 
that the land of the northern hemisphere underwent, in the later tertiary 
period, a great and gradual depression, and then an equally gradual ele- 
vation. Every etep of this process would bring its modifications of difflate, 
and when the depression had attained its maximum, there probably was 
as UtOa land in the temperate regions of the northern hemisphere as in 
the southern now. This would give a low mean temperature and an ex- 
tension til the south of glaciers, more especially if at the same time a 
«)nsiderable arctic continent remained above the waters, as seems to be 
indicated by the effects of extreme marine glacial action on the rocks 
under the boulder clay. These conditions, actually indicated by the 
phenomena themselves, appear quite sufficient to account for the coldness 
of the seas of the period, and the wide diSHisian of the Oulf-stream caused 
by the subsidence of American land, or its entire diversion into the 
Pacific basin,* wonld give that- assimilation of the American and European 
■ This is often excluded from consideration, owing to the fact that the 
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olimatea eo cbaraeteriEtie of tiie time. The elimftte of Western Europe, 
iu short, would under sach a state of things be greatl; reduced m mean 
temperatnre, the climate of America would suffer a less reduction of its 
mean tempCTatore, but would be much less estreme than at preeent ; tba 
general effect being the establisimient of a more equable but lower tent- 
peratuie throughout the northern hemiephere. It is perhaps necessary . 
to odd that the existence on the land, during this period of depression, of 
lai^ elepbantine mammals in northern latitudes, as for instance the 
Mammoth and Mastodon, does not contradict this conclusion. We know 
that these creatures were clothed in a manner to fit them for a cool climate, 
and an eqnable ratlier than a high temperature was probably most con- 
ducive to their welfare, while the more extreme climate consequent on 
the present elevation and distribution of the land maj have led to their 
extinction. 

The establishment of the present distribution of land and water, giving 
to America its extreme climate, leaving its seas cool and throwing on the 
coasts of Europe the heated water of the tropics, woold thus affect but 
alightlf the marine life of the American coast, but very materiallj that of 
£ur^>e, producing the resolt so often referred to in these papers, that 
OUT Canadian Pleistocene fauna differs comparatively little from that now 
existing in the Gulf of St Lawrence, thoogfa, in bo far as any difference 
subsists, it is in the direction of an arctic character. The changes that 
have occurred are perhaps all the less, that so soon as the Laurentide hills 
to the north of the St Lawrence valley emei^ed from the sea, the coasts 
to the south of these hills would be effeotualiy protected from the heavy 
northern ice-drifts and from the arctic currents, and would have the 
tienefitof the full action of the summeiheat — advantages which mast have 
existed to a less extent in Western Europe. 

It is farther to be observed, that such subsidence and elevation wonld 
necessarily afford great facilities for the migration of arctic marine 
animals, and that the difference between the modern and newer Pliocene 
faunas roast be greatest in those localities to which the animals of tempe- 
rate regions could most readily migrate after the change of temperature 
had occurred. 

It has been fully shown by many previous writers on this subject, tliat 
the causes above referred to are sufficient to account for all the local and 
minor phenomena of the stratified and unstratified drifts, and for the 
drift^e of boulders and other materials, and the erosion that accom- 
panied its deposition. Into these subjects I do not propose to enter ; my 
abject in these remarks being merely to give the reasons for my belief 
stated in previous papers on this subject, that the difference of climate 
between Pleistocene and modern Canada, and the less amount of that 
dlSerence relatively to that which has occurred in western Europe, may 
be explained by a consideration of the changes of level which the struetare 
and (fiatribution of the boulder clay and the overlying fossiliferous beds 
prove to have occurred. 

On a Flint Implement recentl'y discovered at the haae of eome heda of 
Drifi Qravel and Brick earth at St Acheul, near Amiens. By John 
WioEHui Flower, Esq. — The implement or weapon, the subject of 
these obserrationB, was iound by me about a month since, when, in com- 
pany with Mr Prestwich and other FeDows of this Society, I visited some 
gravel-pita near Amiens. When discovered, it was imbedded in a corn- 
marine buna uf the Oulf of Mexico differs almost entirely from that of the 
Faci£o coast ; but the question stil! remains whether this difference existed 
in tJie later tertiary period, or has been established in the modem epoch, as a 
consequence of changed physical conditions. , -• ■ 
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pact muB of grsTel, ooroposed of large cluU-flmtB much water- mom and 
roIl«d, and iiukII abalk -pebbles. It wai found I;ing at the depth of six- 
teen feet fVom the upper aarface, and about eigbtecn incheB fram the face 
or outer lorface of tbe Quarry, to which ejt«nt the gravel had been re- 
muved by me before I foand it. The bed of gravel in question forma the 
capping or summit of a slight eleTatiun of the challc. A eectiun of this pit, 
which Mr Prt stwich lately eihibited to the Royal Society,* showed that 
the grarel pre»eiits here a thickness of about ten feet. Above this occura 
a thin bed of coarse, white, Bilioeous aand, interBpersed with small rounded 
chalk-pebblet ; and above the land is a layer of strong loam, of a red 
colour, which is uow extensively worked for the purpose of making bricks. 
The remains of the elephant, horse, and deer have been occasionally found 
in the grarel ; and we found in the sand which rests upon it an abundance 
of land and freshwater Bhells, all of recent species. No fossils of any 
kind were discovered by us in the brick.earth lying on the surface. At 
the dislanoe of a few hundred yards from the convent of St Acheul are the 
reinaiDB of an ancient Roman cemetery. A large stone tomb is here left 
standing on the surtace, the brick-Bartb having been cleared away fh>m 
it ; and here many Roman coins and bronze ornaments are found. 

At St Roch (about half a mile distant from St Acheul), we also examined 
a quarry of flint-gravel, of precisely the same character, and apparently 
of the same period, as that ol' St AcheuL We procured from it two very 
fine tusksof the htjopopoeantus, which had been fonnd twenty feet from the 
surface. ThcBO were but little rolled or broken, and it seeraa probable, 
therefore, that the same forces that transported these flint implements to 
their present position may also have deposited these remains of the hippo- 

The first discovery of these flint instruments, as well in this quarry as 
in other localities in the Valley uf the Somme, is due to M. Boucher de 
Perthes, of Amiens. It was with a view to verify by personal observa- 
tion the result of his researches that our visit to St Acheul and the neigh- 
bourhood was undertaken. Mr Prestwich had, indeed, preTiously visited 
the spot, and had embodied the result uf his researches in a paper which 
was read before the Royal Society in May last. He had not, however, 
succeeded in finding one of these implements in sihi, although he had 
procured several of them from the labourers. It was only after labonr- 
uig for several hours that I succeeded in disinterring the specimen in 
questitm. 

The result of our examination perfectly satisfied us, aa it had already 
satisfied Mr Prestwich, of the frequent occurrence of these weapons or im- 
plements beneath the beds of loam, sand, and gravel which I have de- 
scribed. We not only found two good specimens of these implements, 
but we brought away upwards of thirty others, taken from the same pit. 
Some of these were Ibund at about the same depth as that which 1 dis- 
covered, and some about four feet lower down. They were procured 
without difficult from the labourers and their children. Mr Prestwich, 
on the occasion of his first visit, in company with Mr Evans, brought 
away about twenty specimens; and many others are to be seen in M. 
Boucher de Perthes' museum. They are so common in the pit in question 
as to have acquired a trivial name, and are known by the workpeople aa 
langues d£ ckat. 

There is one peculiarity in these implements which appears to deeerra 

Krticular notice ; they were evidently water- worn and rounded ^bblea 
for« they were formed into weapons or tools ; and this, indeed, ia just 
•nch a condition aa we should expect to find. None but people destitute 



' Pioo. Koy. Soc., vol. i. No. 36, p. 61. 
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of iron would bsre been coDtent to nee euch rude and uncouth tDstnunenta 
UB thew; and a people unprovldeii tritb iron would also have been uoable 
to quarrj the chalk for the sake of the flint imbedded in it, but would have 
been forced to content themselrea with those fragments which Wy scattered 
upon tbe surface, or bat a little below it. If we examine the specimens 
closely, we fiad that, while the manufactured or worked Burfaces (namely 
the cutting edges and the point) are nearly as eharp and clear aa if worked 
yesterday, the portion left of the original, or, if wo may so call it, the 
tiatv,Tal surface (that which has not been struck off in the course of manu- 
facture), is often very much wat«r-worn ; and it also presents that pecu- 
liar discoloration usually found in flints long exposed to the influence of 
the atmosphere, extending to the depth of a quarter or an eighth of an 
inch, and probably due to some chemical change resulting from mechauical 

It would thus leem that those forces, whaterer thoy may have been, by 
means of which these implements were carried into their present position, 
were in operation but for a short period, since otherwise the sharp edges 
which they still retain would have been rounded and worn, if sot alto- 
gether obliterated ; and further, that tbe rolled and discoloured sur- 
ges of the flint-pehbles with which they are associated (and from 
which, indeed, it seems probable that they were originally taken aud 
fashioned) was due to some former change — the drift or gravel having 
■ubsequently beeu merely shifted fi-om some other spot, bearing these 
implements with it, just as the loose ballast in the bold of a vessel is 
shifted and rolled from one side to another. 

No one who attentively examines these implements can doubt that they 
are tbe products of hamau skill. Bude and uncouth as they may appear, 
that rudeness is probably not so much due to any deficiency of intelliaenoe 
in tbe manufacturers, as t^i the nant of iron or some other metals where- 
with to work. Pivbably do workman who found himself destitute of 
metal would be able to produce from flint-pebbles more useful or elegant 
implements. Those who nre familiar with the forms which are presented 
in those flints which are casually fractured T»ill agree that it is almost 
impossible that even a single flint should be so fractured by accident ai 
to assume the shape of these implements; but here we have a great 
number, all taken irom a single quarry. Further, it will be seen that 
the original or natural surface is never retained where it at all interfere! 
with the shape and symmetry of the weapon. Wherever it would have 
so interfered, chiefly on the sides and at the point, it has been chipped 
away ; snd thus there has been no waste of labour, nothing having been 
removed but that which was inconvenient. It will also be noticed that 
they are all formed af^er a certain rude but tmlform pattern ; they are 
worked to a blunt point at one end, with a rude cutting edge on each side, 
and a sort of boss at the other extremity, forming a handle or hand-hold. 
In order the better to form thb double edge, a ridge is left running down 
the centre; and the ed^es have been formed by striking away the flint 
in splinters from each aide, in a direction at right angles with, or a little 
oblique to, the axis, the base or under side being usually either flat, or 
but slightly convex. 

The discovery of these implements under the circumstances indicated 
cannot fail to suggest many interesting inquiries. We should all desire 
to know something more concerning the persons by whom, and the pur- 
poses for which, they were fabricated, — how it happened that so many of 
them were brought together in so small a space, and how it is that no 
remains have hitherto been found of those by whom they were made and 
used. These, however, are speculations which seem to belong to the pro- 



Ttuoe of archeology rather than to that of geology ; and they are onb 
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now alluded to \>j vaj of BUggestion that topics of aui^li importance and 
intereit are well deserTing the inTestigatioo of archEeologists. — Quarterly 
Journal ofilu Geologic^ Soeiety. 

The total abteuce of any other traces of primfEval man, tban the 
■o called " flint-implementa in the localities where these are found, ia 
eertainlj a verj curious, indeed, at first sight, mast perplexing fact, con- 
nected with the gravel which eittumbs tliem. It seems all the more in- 
oompatible with the belief in the hunaan origin of the flints, awakened by 
the mere appearance of these bodies, inasmuch as the atratum containing 
them embeds numerous bones and teeth of the la^e extinct mammals, — 
Elaphui primigeniui , Rhinoceros tichorhinui, Hippopotamus major, 
and others, distinctive of the Pleistocene diluvium of Europe, none of 
them more aaaceptible of preservation, we must suppose, than the bones 
uid teeth of men. 

But, assuming the flint hatchets to be valid evidence of the contempo- 
Taneoua existence, in the region where they are found, of a race of men, 
our surprise at the non-appearance of human bones will, I conceive, be 
materially abated, when we reciJI certain analogous instances of an abso- 
lute destitution of the actual remains of extinct beings of whose past 
existence we nevertholess possess testimony the most incontrovertible. 
Wherein, I would esk, is this case more puzzling than the parallel one of 
the equaily entire ahsence of the fossilized remains of the numerous 
species of birds and reptiles whose '' tracks" or " foot-prints" are so 
plainly discernible and so multiplied, in the Triassic Red Sandstone of 
the valley of the Connecticut in the United States. Reflecting upon man's 
pre-eminent reaouroes for escape from drowning, supplied by his higher 
intelligence, his ei^emption from a wholesale burial during certain 
jibysicul catastrophes is on the whole less wonderful than the similar 
avoidance of it by some of the inferior animal races who occupied the 
earth before him. 

The birds which left the Connecticut sandstone " foot-marks," possibly 
flew away to secure retreats whenever a sudden incursion of the waters 
threatened to overwhelm them ; might not the men of the fllnt-implemeuts 
have found escape equally easy to tracts inaccessible to the inundations 
which buried np their flint hatchets and the bones of the jungle-frequent- 
ing quadrupeds, whose natural residence would bo where the waters would 
more promptly overtake them? 

To be sure, this suggestion is not very admissible, if we hold the stra- 
tum which embeds the " wrought flints " to be the so-called Diluvium of 
the earlier geologists, for the flood or floods which deposited it were alto- 
gethertoo violent, deep, and wide-spread to be compatible with that proxi- 
mity and abundance of dry land, essential to the rescue of oH the human 
beings of the region. Adopting the alternative hypothesis which regards 
the gravel aa local, and the product of more than one inundation, 
we experience much less difficulty in accounting for the preservatbn 
from entombment of the human beings who fashioned the flint tools and 
weapons. — (H, D, K.) 

On the Occurrence of Flint Implements, associated idth the Bemaint 
of Extinct Mammalia, in Undisturbed Bedsofa late Geological Period. 
By Joseph PaESTWicn, Esq., F.R.S.,F.O.S.,&c. — The author commences 
by noticing how comparatively rare are the cases even of the alleged dis- 
covery of the remains of man or of his works in the various superficial 
drifts, notwithstanding the extent to which these deposits are worked ; 
and of these few cases so many have been disproved, that man's non- 
existence on the earth until after the latest geological changes, and the 
extinction of tlie Mammoth, Ticborhine Bhinoceros, and other great 



Geology. 315 

mammaU, liad come to be considered almost in tbe light of an established 
fact. Instances, however, have from time to time occoired to thioir some 
doubt on this view, as tbe well-known cases of the humaji bonea found by 
Dr Schmerliiig in a cavern near Liege, — tbe lemama uf man, instanced 
bj M. Marcel de SerreG and others, in several cavema in France, — tbe 
flint implements in Kent's Cave, — and many more. Some uncertainty, 
however, has always attached to care evidence, from the circumstance 
that man has oflen inhabited such places at a ccmparatively late period, 
and may have disturbed the original cave deposit ; or, after the period 
of Ms residence, the stalagmitic floor maj' have been broken up by natural 
causes, and the remains above and below it may have thas beiume mixed 
tc^ther, and afterwards sealed up by a second floor of stalagmite. Such 
instances of an imbedded broken stalagmitic floor are in fact known to 
occur ; at tbe same time, the author does not pretend to say that this will 
explain all cases of intermixture in caves, but that it lessens the value of 
the evidence from such sources. 

The subject has, however, been latterly revived, and the evidence more 
careftilly sifted by Dr Falconer ; and his preliniirary reports on ttie 
Briiham Cave,' presented last year to the Royal Society, annoancing tbe 
carefully determined occurrence of worked flints mixed indiscriminately 
with the bones of tbe extinct Cave bear and tbe rhinoceros, attracts 
great and general attention amongst geologists. This remarkable dia- 
covery, and a Ifitter written to him by Dr Falconer on the occasion of hia 
subsequent visit to Abbeville last autumn, instigated the author to turn 
his attention to other ground, which, from the interest of its later geolo- 

g'cal phenomena alone, as described by M. Butcux in hia " Esquisse 
^ologique du Departement de la Somme," ho bad long wished and in- 
tended to visit. 

In 1849 M. Boucher de Perthes, President of the Social d'Emula- 
tion of Abbeville, published the iirst volume of a work entitled " Anti- 
quit^a Celtiquea et Ant£diluviennea," in which he announced the impor- 
tant discovery of worked flints in beds of undiaturbed sand and gravel 
containing the remains of extinct mammalia. Although treated from an 
antiquarian point of view, still the statement nf the geological facts by 
this gentleman, with good sectionB by M. Ravin, ia perfectly clear and 
consistent. Kevertheleaa, both in Prance and England, his concluaiona 
were generally considered erroneous ; nor has he since obtained auch 
verification of the phenomena as to cause so unexpected a fact to be ac- 
cepted by men of science. There have, however, been some few excep- 
tions to the general incredulity. The late Dr Rigollot, of Amiens, urged 
by M. Boucher de Perthes, not only satisfied himself of the tmth of the 
fact, but corroborated it, in 1855, by hia " M^moire sur dea Instrument* 
en Silex trouv^ a St Acheul." Some few geologists su^ated further 
inquiry ; whilst Dr Falconer, himself convinced by M. de Perthea' expla- 
nationa and apecimens, warmly engaged Mr Prestwich to examine the 
sections. 

The author, who eonfeasee that he undertook the inquiry full of doubt, 
went last Easter, first to Amiens, where he found, as described by Dr 
Rigollot, the gravel-beds of St Acheul capping a low cbalk-hill a mile 
S.E. of the city, about 100 feet above the level of the Somme, and not 
commanded by any higher ground. The following ia the succeasion of 
the beds in descending order ; — 

■ * On the 4th of May, this year, Dr Falconer further communicated to the 
Geological Society some similar facts, though singularly varieil, recently dis- 
covert by liini in the Uaccagnone Cave near Palermo. — See Proe. Qtol. &e^. | . 
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aremgc tlilckneH. 
1. Brown farick-cartb (many old bmht and toma eoiru). 
with aji inegolar bed A flint-gravel. No organio 

remaiiu 10 to 15 ft. 

Diuuional plant kftsMfi I and 2a iwrjr unaen and tndenUd, 
So. WhitiBh marl and Bund with amall chalk debiia. 
Land aai fieah water ahellB (Ljfmrua, Sueeinta, Helix, 
Silhynia, Phnorhii, Pvpa, Piadmm, and Anq/luM, all of 
recent species) are common, and mamtnaliaD bones and 

teeth are occanonoUy fonnd 2 to 8 ft. 

Sk CoarM Bubangnlar flint-grayel, — white with irregnlar 
ocbreons and femiginona seame, — with tertiary flint 
pebblsa and small sandstone blocks. Remains of shells 
u above, in patches of sand. Teetb and bones of the 
elephant, and of a species of bone, ox, and deec, — gene- 
rally near base. This bed is fnrtbeT remarkable for 
containing worked flints (" Haches " of H. de Perthes, 

»Dd "Laagnes de Cbat"of the woikm^) 6 to 12 ft 

Uneven surface of chalk. 
The flint implements are fonad in coniiderable nombew in 2b. On hi* 
first visit, the author obtained several speeimerie from the workmen, but 
he was not successful in Ending any himself. On his arriral, however, 
at Abbeville, he received a message from M. Ptnsard of Amiens, to whose 
oo-operation he eipreases himaelf much indebted, to inform him that one 
bad been ditcovered the following daj, and was left m ailu for his inspec- 
tion. On returning to the spot, this time with his friend Mr Evans, he 
satisfied himself that it was truly in $itu, 17 feet from the surface, in nn- 
dUturbed ground, and he had a photographic aketcb of the section taken.* 
Dr Kigollot also mentions the occurrence in the gravel of round pieoes 
of hard chalk, pierced through with a hole, which be considers were used 
U beads. The author found several, and recognised in them a small 
fossil sponge, the Coscinopora globviarit, D'Orb., from the chalk, but 
doei not feel qnite satisfied about their artificial dressing. Some sped- 
mens do certainlj appear as thoi^h the hole had been enlarged and com- 
pleted. 

The only mammalian Temains the author here obtained were some 
specimens of the teeth of a horse, but whether recent or eitinct, the 

Siecimens were too imperfect to determine ; and part of the tooth of an 
ephant {Elephas primigeniatl). In the gravel- pit of St Boch, IJmile 
distant, and on a lower level, nuunmalian remains are far more abundant, 
and include Eiepkui primigeni^is. Rhinoceros tUhorhiaiit, CervuM somo- 
nensie, Boi priicut, and Equat ,-t but the workmen said that do worked 
flints were found there, although they are mentioned by Dr RigoUot. 

At Abbeville the author was much struck with the eitent and beauty 
of M. Boucher de Perthes' oolleetion. There were many forroB of flints, 
in which he, however, failed to see traces of design oi work, and which 
he should only consider as accidental ; but with regard to those flint 
instruments termed " axes" (" haohes") by M. de Perthes, he entertains 
not the slightest doubt of their artificial make. They aie of two foFma, 
generally Som 4 to 10 inches long. They are very rudely made, without 

* On revisiting the pit, since the reading of this paper, in company with 
several geological friends, the author was fortunate to witness the discover/ 
and eitiaction by one of them, Mr J. W. Flower, of a vei? perfect and fine 
specimen of flint implement, in a seam of ochieous gravel, 20 feet beneath 
Uie surface. They besides obtained thirty-six specimens from the wor^kmen. 
—Jwie, 1869. 

t To this list the antbor hss to add the SippopoCoBua, of which ereatore 
foar fine tnaks wore obtained on this last visit. 
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snj ground BQT&ce, and were the work of a people probably unacquainted 
nitb the use of metaJe. These implements are much rarer at AbbeTille 
than at Amiens. The anther was not fortunate enough to And any speci- 
inena hunaelf; but from the experience of M. de Perthes, and the evi- 
dence of the workmen, m well as &om the condition of the specimens 
themselTes, he is fnlly satisfied of the correctneu of that gentleman's 
opinion, that thej there also occur in beds of ondistDrbed sand and 
grsTel. 

At Moulin Quignon, and at St Oilles, to the S.E. of AbbeTiUe, the 
deposit occurs, as at St Acheul, on the lop of a low hill, and consists of a 
Eubangular, ochreous and ferruginous flmt-gravel, with a few irregiilar 
seams of sand, 12 to 16 feet thick, reposing on an oneveu surface of cha^. 
It contains no shells, and very few bones. M. de Perthes states that be 
has found fragments of the t^th of the elephant here. The worked flints 
and the bones occur generaUj in the lower part of the gravel. 

In the bed of gravel also on which Abbeville stands, a number of flint 
implements have been found, together with several teeth of the Elephai 
primigeniue, aad at places fragments of fiesh-waler shells. 

The section, however, of greatest interest is that at Menchecourt, a 
suburb to the N.W, of Abbeville. The deposit there is very distinct in 
its character ; it occurs patched on the side of a ahalk hill, which com- 
mands it to the northward ; and it slopes down under the peat-beda of 
the valley of the Somme to the southward. The deposit consiits, in de- 
scending order, of — 

ATcnge iUiAneaa- 

1. A moss of brown Bandy clay, with angular fragments 
of flints and chalk rubble. No organic remaina. Base 

very irregular and indented into bed No. 2 2 to 12 ft, 

2. A light-«jlonred sandy clay (" sable gras " of the work- 
men), analogous to the loess, containing land shells, 
J*Eit>ii, Hilix, Claiaiiia of recent speoies. Flint axes 
and mammalian remains are said to occur occasionally 

in this bed 8 to 26 ft. 

3. White sand {''sable aigre"), with 1 to 3 feet of sub- 
angular Bint-gravel at base. This bed abounds in land 
and fresh-water shells of recent species of the genera 
Bdix, Suecinea, Oydas, Patdium, Vdlvata, BUkynia, and 
PlmorhU, together with the marine BinKitoim undatum, 
Cardiam eduU, TeUina loiidala, and Purpura lapillat. 
The author has also found the Cgrena eOBioirtna and 
Litlorina rudU. With them are associated numerous 
mammalian remains, and, it is said, flint implements. 2 to 6 ft. 

4. Lighlnajloured sandy marl, in places very hard, with 
Sdic, Zonitei. Sucdnea, and Pi^a. Not traversed 3 + 

The Mammalian remains enumerated by M. Buteui from this pit are, 

Elephas primigeniue, Rhinocerot tickorkintu, Cenms aomonenait (?), , 

Cenmstarandvsjrriicv^, UT»vsspel(sus,Hy(Bna»peUea,Bo»pTimi^enius, 
Eqv/aa adamaticaa, and a Felis. It would be essential to determine how 
these fossils are distributed-— which occur in bed No. 2, and which in bed 
Mo. 3. This has not hitherto been done. The few marine shells occur 
mixed indiscriminately with the fresh-water secies, chiefly amongst tha 
flints at the base of Ko. 3. They ore very friable and somewhat scarce. 
It is on the top of this bed of flints that the greater nnmber of bones are 
found, and also, it is said, the greater number of flint implements. The 
author, however, only saw some long flint flakes (considered by M. de 
Perthes-as flint knives) turned out of this bed in his presence, but the 
workmanship was not very clear or apparent ; still it was as much so as 
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in uOu of tbe «o-«illed flint knixw from the peal-beda and bamva. 
Then an tpeoimeiii, koweTar, of true implementa (" bMhes") in H. de 
Ferthea' ooUeetkHi, from Henebeeonrt ; one noticed b; the author wet 
Scorn * depth of 0, ud enother of 7 metiei. This would take them out 
from bed No. 1, but would Leave it oncertein whether thej caine from 
No. S or No. 8. From their general appearanoe, and tiwna of the 
matrix, tbe author would be diapoaed to plioe them in bed No. 2, but M. 
de Ferthea belierei them to be from No. 3 ; if ao, it most have been in 
iome of the laboidinate ela^ eeami occsaionallj intercalated in. the white 

Betidee the oenenrtent teetimoay of all the wockmen at the different 

5itt, which the author afler carefbl examination taw no reason to doub^ 
le flint implement! (" haobei ") bear upon tbemaelvee internal evidenoe 
of the troth of U. de Ferthee' opinion. It i« a pecuUaritj of fractured 
ehalk-flinte to become deeplj and permanentlv stained and coloured, or 
to be left unchanged, aecommg to ihe natue of the matrix ia which thej 
are imbedded. In moit clay-beds thej become outside of a bright opaque 
white, or porcelNnic ; in white calcareous or silioeens sand, their fractured 
blaek Burfaeee remain almost nnchanged ; whilst in beds of uchreous and 
fermginouB sands, the flints are stained of the light jellow and deep 
brown eolonra so well exhibited in the common ochreous grayel of the 
lieii;hbonrhood of London. This change is the work of verj- long time, 
and of poiiture before the opening out of the beds. Now, in looking o»er 
the large series of flint implements in M. de Perthes' colleetion, it cannot 
fail to strike tbe most casual observer that those from Mencheoourt are 
almost alwajs white and bright, whilst those from Moulin Quignou hare 
a dull jellow and brown snrface ; and it maj be noticed that whenever 
(as is oi^n tbe case) a,aj of the matrix adheres to the flint, it ia invari~ 
abl; of the same nature, texture, and colour as that of the reepeetire bede 
themselves. lu the same waj at St Acheul, where there are beds of 
white and others of ochreons gravel, the flint implements exhibit corre- 
sponding Tariations in colour and adhering matrix ; added to which, aa the 
white gravel contains chalk debris, there are portions of the gravel in 
which Uie flints are more or less coated with a film of deposited carbonate 
of lime ; and so it is with the flint implements which occoi in those por- 
tbns of the gravel. Further, the sunace of man; specimens is covered 
with fine dendritic markings. Some few implements also show, like the 
fivctnred. flints, traces of wear, their sharp ejges being blunted. In fact, 
the flint implementB form just as much a constitaent part of tbe gravel 
itself, — exhibiting the netion of the same later influences and in the same 
force and degree, — as the KMg^ maas of flint fragment* with which they 
are associated. 

With r^ard to the geological age of these be^, the anthor refers them 
to those asuallv designated as Post- pliocene, and notices their agreement 
vrith manj beds of that age in England. The Meneheconrt deposit mnch 
resembles that of Fisherton near Salisbury ; the gravel of St Acheul ia 
like some on the Sussex roast ; and that of MoqUo Quignon resembles 
the gravel at East Croydon, Wandsworth Common, and many places 
near London. The author even sees reason, from the general physical 
phenomena, to question whether the beds of St Acheul and Moulin 
Quignon may not possibly be of an age one stage older than those of 
Menchecourt and St Boch ; but before that point can be determined, a 
more extended knowledge of all the organic remains of the several de- 
poeits is indispensable. 

Tbe author next proceeds to inqoire into the caoHis which led to tbe 
rejection of this and the cases before mentioned, and shows that in the 
ease of M. de Perthes' discovery, it was in a great degree the small siae 
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and indifierent esecntioii of the flgatea, &od the introduation of many 
forme wAxrat which there might reasonably be a difference of opinion ;—- 
in the case of the srroir-head* in Kent'f OaTe a hidden error was merely 
suspected ;— and in the case of the Liege caTern, he ooniiderB that the 
question waa diwuBsed on a falie issue. He therefore is of opinion that 
these and many similar cases require reconsideration ; and that not only 
may some of these prove true, but that many others, kept back by doubt 
or supposed error, itill be forthcoming- 

One rery remarkable instance has already been bronght nnder the 
author's notice by Mr Kvans since their return from France. In the 13th 
Tolume of the " ArchEeologia," published in 1800, is a paper by Mr John 
Frere, F.B.S. and F.S.A., entitled " An Account of Flint Weapons dis- 
covered at Home in Suffolk," wherein that gentleman gives a sectitm of 
a brit^'pit in which numerous flint implements had been found, at a 
depth of 11 feet, in a bed of gravel containing bones of some unknown 
animal ; and concludes from the groond being undisturbed and above the 
valley, that the specimens must be of very great antiquity, and anterior 
to the last changes of the surface of the country, — a very remarkable an- 
nouncement, hitherto overlooked. 

The author at once proceeded in search of this interesting locality, and 
fonnd a section now exposed to consist of-— 

Feet. 

1. Earth and a few flints 2 

2. Brown brlch-eotth, a cajbonaceona seam in middle and one of 

gravel at base ; no orpfanic remains. The workmen stated that 
two flint iraplementa (one of which thay ahortly picked up in 
the author's presence) had been found about 10 feet from the 

surface during last winter 12 

8. Grey clay, in pieces csrhonaceous and in others sandy, with re- 
cent luid and freBb-wa.tei shells (Pianorbit, Vatvala, 8utxinea, 

Puidium, Helix, and Cyclas) snd bones of Mammalia 4 

i. Small snbangular Sint-gntTel and chalk pebblea , 2i 

6. Carbonaceous clay {stopped by water) i + 

The weapons referred to by Mr Frere are described by him as being 
found abondantly in bed No. 4 ; but at the spot where the work has now 
arrived, this bed is much thinner, and is not worked. In the small 
trench which the author caused to be dug, he found no remains either of 
weapons or of bones. He saw, however, in the collection of Mr T. E. 
Amyot, of Diss, specimens of the weapons, also on astragalus' of the ele- 
phant from, it was supposed, this bed, and from bed No. 3 the t«eth of 
a horse, closely resemblLng those from the elephant-bed of Brighton. 

The spedmens of the weapons figured by Mr Frere, and those noif in 
the British Museum and elsewhere, present a singular similarity in work 
and shape to the more pointed forms irom St Achenl. 

One very important fact connected with this section is, that it shows 
the relative age of the bone and implement-bearing beds. They form a 
thin lacustrine deposit, which seems to be Buperimposed on the boulder 
clay, and to pass under a bed of the ochreous sand and flint-gravel be- 
longing to the great and latest drift-beds of the district. 
■ The author purposely abstains for the present from all theoretical oon- 
■iderationB, conflnmg himself to the corroboration of the facts : — ■ 

1. That the flint implements are the work of man. 

2. That they were found in undisturbed ground. 

3. That they are associated with the remains of eitiuct mammalia. 

4. That the period was a late geoJogioal one, and witerior to the surface 
assuming iti present outline, so far as some of it« minor features are con- 
cerned. 
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He doe* not, howeTer, ooDBider that the facta, as they at piea^it etaiid, 
of necewity cany back man in past time more than they tiring forward 
the great eitinot mammal* towards our own time, the evidenoe having 
referenoe onlr to relatire and not to abeolate time ; and he is of opinioa 
that many of the later geological changee m^ have been endden or<M 
■horter duration than generally considered. In fact, from the evidenoe 
hen exhibited, and from all that he knows r^arding driit phenomena 
generally, the author sees no reason against the conclusion that thia period 
of man and the extinct mammals — aupposing their contemporaneity to 
be proved — was brought to a sudden end by a temporary in[inda.tioa of 
the land ; on the contrary, he sees much to support such a view on purely 
geological consideration. 

The paper concludes with a letter from Mr John Evane, F.S.A. and 
P.G.S., regarding these implements from an antiquarian rather titan s 
geolo^cal point of view, tmd dividing them into three classes : — 

1. J'lint flakes — arrow-heads or kmvef!. 

S. Pointed weapons tnmcated at one end, and probably lance or spear 
heads. 

3. Oval or almond-shaped implements with a catting edge all round, 
possibly used as sling-Btones or as axes. 

Mr Evans points out, that in form and workmanship those of the two 
last classes disered essentially from the implements of the so-called Celtic 
period, which are usually more or lees ground and polished, and cut at 
the wide and not the narrow end ; and that had they been found under 
any circumstances, they must have been regarded as the work of some 
other race than the Celts, or known aboriginal tribes. He fully concurs 
with Mr Prestwich, that the beds of drift in which they were found were 
entirely tmdisturbed. 



Origin of Speeieg. — Dr Dsubeny, in speaking of Mr Darwin's work, 
says — "Even the most devoted admirers of Mr Darwin's work must, I 
think, admit thus much, that there is one link defective in the chain of 
his evidence. It wiU be observed, that the foundation of all his reason- 
ings, the class of facts to which he can alone appeal with perfect con- 
fidence in support of his theory, are those of domestication. All the rest, 
however appropriate to the development of his argument, however well 
calculated to remove objections, or to impart a degree of probability to 
his speculations, seem either to lie beyond the range of actual experience, 
or to lend him only that indirect support which may be afforded by their 
accordance with the hypothesis, once assumed to be true. If, on the 
other hand, it could have been shown, that man effects in all respects, 
except as to degree, in a short time, what nature is assumed to have done 
in one of indefinite duration, the areument must be admitted to be com- 
plete and triumphant. But although human ingenuity has doubtless ia-> 
traduced many ver^ striking deviations, both in plants and animals, from 
the original type, it has never yet, I believe, proceeded so far as to give 
rise to what naturalists would regard as a new species ; that is, an indt* 
.vidual incapable of producing a fertile progeny with any other member 
of the parent stock. To assert, therefore, that nature has accomplished 
this in the course of a vastly more extended period, although it may ap- 
pear to some a fair presumption, cannot bo regarded as a strictly legiti- 
mate inference, especially when it may be met by other antagoniftio 
facta, wliich might lead us to believe, what nothing in Mr Darwin's work 
is able to oontradict, namely, that nature has provided against the con- 
fusion of species by assigning certain limits to their aberrant tendenoi**. 
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What these limits may be, how far the principle of natural selection may 
be allowed to bare extended the sphere of its operations, and to what 
degree, therefore, the principle Boingeniously put forward in Mr Darwin's 
work may jtutify us m reducing the now OTerwbelming array of Bpecies 
which has been set up in either kingdom of creation, it will, I believe, be 
the main bueiness of naturalists fcr many years to come, if possible, to 
determine; not only directly, by noting what art has effected in the way 
of modifying exiBting races, but also indirectly, by showing what devia- 
tions from the usual condition are brouKht about by nature under circum- 
stances over which we have no control. 

On Botanical and Zoological Ifomenelature. By Wm. Stimpsoh. — 
A more careful attention to the subject of nomenclature is urgently de- 
manded of the foUowers of aU branches of natnral history. It is a subject 
to which too little attention has been paid in an abstract or general sense, 
and too much perhaps in particular cases. A comprehensive code of rules, 
recognised by the authority of the greater lights of science, has been 
always needed. This was attempted during the last century by Linnteus 
and illiger, and in 1842 Rules of Nomenclature were drawn up by the 
British Association, and ratified by the American Association m 1845. 
These are excellent as far as they go, but need mucb extension and many 
additions, as any one may observe who attempts to decide by them all 
qoestiona which occur in his experience. 

On the other hand, in particular cases of species and genera, the dis- 
cussion of questions of nomenclature has reached such a pitch, that it it 
no uncommon thing to see the greater part of a new zoological work de- 
Toted to synonymy. One author, after six pages of historical and syno- 
nymical matter, evincing great critical acumen and much biblic^aphical 
research, will arrive at what appears to him to be a certain and final con- 
clusion, that the true Orlhonymws aliquis is such and snch a species. 
The next writer who succeeds him in the same field will triumphantly 
prove in ten pages that it is not that species at all, but the 0, neminii. 
And so on to the end of the chapter, if it ever will hare an end, which is 
doubtful, unless some decided action is soon taken by naturalists for the 
purging of their favourite science from this opprobrium. Afler all the 
pages which have been written upon some of these cases, we seem no 
nearer to a settlement than at first. The difficulty increases rather than 
diminbhes, each succeeding author putting forth views differing from 
those of his predecessors, AU this discussion, let ns bear in mind, ia 
merely preliminary, and for the purpose of indicating with certainty an 
object about which the author has perhaps not a dozen words to say. 

Now it may appear at the first glance that the application of the law 
of priority is eiceedingly simple. The name given by the first deseriber 
of a genns or species is to be respected, and applied to that genus or spe- 
cies throughout all time. But as soon as we come to apply this rule, we 
find cases without number in which complications occur, rendering limita- 
tions of the law necessary. Genera are to be subdivided, and are sub- 
divided with different limits by different authors ; the species of one are 
found 1^ another tfl Include two or tijree distinct forms, and so on. Soma 
of the limitations of the law of priority hare been laid down in the Bulet 
of the British Association, but not enough to enable us to decide half tha 
cases which may arise, leaving tbe remainder subject to the wbims, or 
dependent upon the extent of the knowledge, of the author who would 
follow them. 

In applying the great law, the most difficult question of all immediately 
arises, What constitutes a description ? or. When has an author so desig- 
nated his species that his name for it should hold ? On thia subject we 
have every variety of opinion, from that of the German ornithologiatB.i 
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<t that k slinple pnbluh«d lume, refomiig to a Bpecimen in a 
mBMom, k Mfflcient, to that of the lamented Bdward FoTbes, who ouoe 
indfted that no name propoied ihonld be icceirted Dntom aeoompauied bj 
» Latin deeoription or an Ulostratiye figure. The flrat opinion we beliere 
to be Nonted bj nine'tentht of liring naturalist* ; the second appears to 
be too (trin^ent, m an author can of ooune write better in hii own lan- 
ensge than in anf other, though we doabt if a description appearing in 
Chine«e would gain the least notice ftttm modem naturalirti. 

The question, " What oon>titn(«« a description?" can never be do- 
eidedlj aniwered. No rule can be proposed waieb is oniTareally appli- 
cable. With regard to its length; — we maj say that two word* are not 
■nfflcient, an hundred are ; but where ifaall we draw the line ? The two 
sentences of one author may be better than the two pages of another. 
One writer will describe an object well eioept in one point, in whi^, 
ftoia defective observation, a character is represented in eiaet oppoaitioa 
to the true Rtat« of the case. Some descriptions are sufficient to enable 
the naturalists of one countrj, from their collateral knowledge, to deter- 
mine a species, while those of another countrj or continent would be left 
entirely m the dark. An author maj publish descriptions in a wi»k far 
private distribution, which will be inaccessible to the great body of 
naturalists. We might fill many pages with sooh oases as these, and 
jet, were rales made out applicable to each, there woald still be eases eon- 
stantlj arising which conid be decided b^ none of them. How then can 
the matter be settled in these latter mstanoes) We will snggest a 
method further on. 

It will be obaerved that it is among the more eoramon and earliMt 
described species that the sjnonjmio heap is greatest^ This is exceed- 
ingly emburassing to the student, who in general has oecaeion to use 
these ivrj species, being those most easily accsasible, in the course of his 
studies. He maj find in a dozen different books the characters, anatomical 
or otherwise, of wliat appear to him a dozen different objects, since the 
names osed may be diSerent, and elementary yrttAa cannot be expected 
to go into synonym ical details. Atthepresent day, tbukatothe advance 
of knowledge and precision, and the international exchange of odentific 
works, the name of an entirely new genns or species may escape the 
burden to which that of older species is subjected. It is wiUi those pub- 
lished in the last century that the greatest trouble occurs. Investigators 
among antique and forgotten books are constantly finding some obacnre 
work or paper, perhaps scarcely known out of its immediate vicinity 
even at the time it was published, in which names occur which must be 
adopted, in the opinion of some, to the exclusion of the ftmiliar titles 
which have been used for half a century. The disinterment of Klein's 
name Cyelai is an instance of this. How strange it must seem to a con- 
chologist of the present day to be obliged to designate the common 
marine Lucina by a name which has been in use seventy years fbr a 
fresh-water bivalve, while this ft«sh-watoT bivalve becomes ^hariwn; 
and to use Cycloatoma for Delphinula, Tertbellitm for TuTritelia, &c. 
The restoration by O. R. Gray of Boddaert's names in ornithology ia 
another instance. By the discovery of ameagre pamphlet of the eighteenth 
century, only two or three copies of which now exist, we find ourselves 
(breed to change the generic names of common birds, familiar as they are 
by long and constant usage. 

In the discOGsion of these qaeations all personal considerations should 
be entirely rejected. The snuUest interest or convenience to the science 
in genenj, Ibilowed as it is by a repablio of thonswids, is of more im- 
portance than any compliment to the fe^ingi of a living, or the memory 
of a deoeaeed naturalist. In fact oar mere recognition of an antbor's 
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names is not of auoli Tast impoFtonce to bis repntation. Hia &ine mntt 
rest upon & lecnrer fonndstion than this. For tho custom of plaeirg the 
nune of an author after a species dMcribed bj him is not (or should not 
be) done for that author's personal adrantage, but limplj t« aisist ns in 
the reoognitioo of that species. It is a short method of referring- to the 
place where the desfription of the qwciei maj be fonnd, or enables us 
to distinguish it from some other to which the same name has been by 
mistake applied ; as, Pleurotoma molaeea, Hinds, non Mighels. In this 
view, how ludiorous it appears, to hear, a* we often do, naturalists com- 
plain that if the custom of plainng after a species the name of that author 
who first placed it in its pioper eenns is adhered to, more thxa one-half 
of Linn^'s species will be wrested from him. Does the fame of the great 
Linnnus depend upon the number of species he described? 

We will now mention a few points concerning which great differanee 
of opinion exists in the minds of naturalists, and which, for the good of 
■cienoe, should be immediately settled in one way or the other. The first 
is ; shall the same generic name be allowed to occur in different depart- 
Hientt of zoology or botany, or even in both these, or, we may add, in 
Other soienoes! Many are of the opinion that they may be used, and 
should not be ohanged, if so occurring ; in view of the great difficulty now 
experienced in selecting a name which is not preoccupied, and shall be at 
the same time descriptiTe or suggestive of the object intended. But what 
is the object of a name? Surely, the main object is to enable us to 
distinguish one thing from another, and from all others, that when it is 
used we may know what is intended, and not be forced to decide by 
other aids. Is it not of vastly more importance that a name should serve 
this porpose, than that it should remotely indicate (which is the most 

Senerally possible) some character of the object, which it may after all 
old in oommon with a hundred others? Greek compounds are by no 
meansezhaustedyet ; and if they were, we might fall back upon euphonic 
names, which serve tlie purpose, however barbarous the; may appear in 
the eyes of some. The custom of using the same ntjas for many diverse 
objects is productive of serious inconveniences. If we have stars, 
eoontries, mmends, plants, rertebrotes, articulates, moUueks and radiates, 
all named alike, some singular anomalies might oocur, since we can of 
course reduplicate tpecijic appellations as often as wo please in different 
genera. For instance, suppose a travelling nat'iralist " making his re- 
searches in Arizona, observed specimens of the A rixona pcetula (hermit- 
crab) inhabiting the shell of Arizona pceiiUa (univalve), creeping among 
the roots of Arizona ptetula (shrub) ; and upon eiamining it anatomi- 
oally, found great numbers of the Arizona pxtula (infusorium) living in 
its gills. The A rixona pcetula (bird) was feeding upon these crabs with 
great voracity," &o. 

Another point. A genus may contain a vast number of species, and 
jet, trom want of profound investigations, no one may see the propriety 
of dividing it up. As occurs. very commonly, in the oourse of time some 
new species belonging to it ate described under names which, being 
preooeupied in that genus, are very properly changed. The new desig- 
nations become established, and may be used for years. At last it be- 
oomes necessary to divide the genus, and the specioa whose names have 
been referred to are found to belong to different genera. Shall tlie old 
reduplicated specific name or the substituted one be now adhered to ? 
Katuralists are about equally divided in opinion upon this point. 

The propriety of using small initial letters to proper specific names, 
nouns or adjectives, has been made the subject of oiscusaion. Whatever 
method be followed here, it would seem that uniformity is desirable ; 
if«ujof these proper names aie to have small initials, why not all? Most 
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■oologiatt k&d botanuU teeia in tbii mitter to follow the oBage of tbeir 
own Itugusge rather than that of the Latin, or on; uaiform sfBtem. Tb? 
GennaDB will hare all nonns begin with k capital, and all adjectives with 
a inuJl letter, as Oeypode Ouraor, Chiton emertoniamig, wbei«as the 
English write oomniDn noons with a small initial, and sll proper appella- 
tions, whether noiiu« or- a^ectives, with a capital, as Oeypode ettrsor. 
Chiton £nt«rto»tanw(. The truly oonTenient sjstemwill b« to write all 
({>ecific names, without ezoeption, with a small initial letter, as ia done hj 
one of the most eminent zoologtBts of this oountrj, and hj many of tbosfl 
of Europe. We shall then have no difficnltj ia distingnishing specific 
from generic names, and may diecuu the relations of speciea withont the 
necessity of repeating the generic name or its initial every time they are 
mentioned. A proper name, modiSed for use as a specific appellation, 
beoomes a part of a new title, and involves a difierent idea. — SHUmnt^'a 
American Joamal, 

Vegetable Parchment. — Papyrine, — The interesting subetance ob- 
tained in 1846 by Pouraardde and L. Figuier (Comptcs Bendua, xziii^ 918; 
see also this Journal, xiviii. 431) by immersing bibulous paper in partiallT 
diluted Bulphuric acid— called papyrine by its discoverers — whicb, wi^ 
the exception of a few comparatively unimportant applications in France, 
where it was ueed for the shelves on which silk-worma are reared, At.^ 
had excited scarcely any interest other than that naturally attaching to it 
as a chemical curiosity, until patented (Deo. 6, 1853) in England, by 
Gaine {see Jiep. of Pat. Inv. [E, S.] ixiv. 151), and manufactured by the 
well-knovtn house of De La Kue and Co., of London, has recently been 
investigated by Prof A. W. Hoffmann (Ann. Ch. u. Pharm., Nov. 1859, 
cxii. 243 ; {rom a report to Messrs Thos. De La Rue and Co.) In ics promi- 
nent properties it leeembleB ordinary parchment very closely : indeed the 
two can hsrdly be distinguished trom each other except on close inspee- 
tion. Both exhibit the same peculiar pale, yellowish tint, tbe same 
decree of translucency, the same half fibrous, horn-lite texture. Like 
animal parchment, the artificial product is not easily torn : it may be 
repeatecRy bent or folded without exhibiting any special appearance of 
breaking in the creases formed. Like ordinary parchment it is extremely 
hygroscopic, and becomes more pliable by absorbing moisture. When 
wet with water it compoits itself lilce notanned skins, swelling up to a 
slippery mass through which water cannot pass except by endosmose ; 
the coherence of the substance ia not all impaired by thus soaking. 

Vegetable pal«hment is best prepared by immersing unsized paper 
during a few seconds in oil-of- vitriol which has been dilated with fa^f ita 
volume of water, and immediately afterwards washing it in a dilute soln- 
tion of ammonia ; a thorough washing with pure water completing the 
process. Hoffman has ascertuned by direct experiment that not lesa 
than one-fourth volume, or more than one-half volume, of water must be 
used with one volume of monohydrated sulphurio acid, in preparing ths 
acid bath. The paper must not be imiaersed too lung, nor should the 
temperature of the bath be higher than about 15° CC.)=[»9*' F.] A con- 
siderable amount of practice ia moreover requisite before one can obtain 
aperfecOy satisfactory product. Whenpaper is transformed into vegetable 
parchment, it undergoes no appreciable increase in weight. The action 
of the sulphuric acid ia purely molecular, the altimate chemical compost' 
tion of the paper — cdl^se — ^remaining unchanged. [As already stated 
by PoumarSde and Figuier loc. cit., and by J. Barlow, Proc. of theRqy^ 
Inst. 1857, ii. 411]. The result of the momentary action of sulphnrio 
acid in this instance is comparable with that which a longer action of 
this acid upon woody fibre produces —viz., formation of dextrine, a sub- 
stance well known to be isomeric with cellulose. Indeed, the TegetaU« 
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paTcliinent maj be regarded as a middle term between dextriite and 
cellulose. 

The samples of parchment-papeF examined by Hoffmann [and by Bar- 
low] contained no trace of free Bulpburio acid ; small portions of sulphate 
of lime and of anlpbste of ammouia beiug tbe only soluble impurities 
present. 

There is no apparent reason whj tbe parchment- paper should not en- 
dure for Bu indefinite length of time. It ia evident that if its destruction, 
were dependent in any way upon the chemicals used in preparing it, de- 
composition would set in at onoe. Nothing of tbe kind occurs, however ; 
specimens of the factitious parchment which have been in Hoffmann's 
possession during four years beiug ondistinguishable from, those recently 
prepared. 

From experiments mode in order to ascertain the strength of parch- 
ment-paper as compared witbthatof true parchment and of unsized ^aper, 
it appeared that while stripe of unsized paper broke when subjected 
to a weight of 15 or IS lbs., several strips of vegetable parchment 
supported 74 lbs., and those of ordinary parchment 75 Ihs., before break- 
ing. The cohesive force of onsized paper is thus increased fivefold by 
the treatment with sulphuric acid. It was also proved by experiment that 
for equal weightt of the two substances, parchment-paper exhibited about 
three-fourths the cohesive power of animal parchment. It also appeared 
that while the strength of strips of parchment -paper taken from different 
sheets was nearly constant, that of strips of animal parchment, even when 
cut iixim a single piece, was extremely vaiiable, owing to the differences 
in thickness to which it is liable. 

Parch meat- paper, although not quite so strong m ordinary paiehment, 
is nevertheless more capable than the latter of withstanding the action of 
chemical agents, and especially of resisting the action of water; it may 
be left in this liquid for days, or even boiled in it, without undergoing any 
change, other than the increase of volume already alluded to, ita onginal 
cohesion, and indeed all its properties, being regained on drying. As is 
well known, animal parchment is soon converted into glue when boiled 
with water. 

Since the parchment -paper contains no nitrogen, it is much less liable 
than ordinary parchment to putrefy when exposed to moisture, and will 
probably be less subject to the attacks of insects. Not only may the new 
parchment be substltued for that ordinarily employed for legal documents. 
^c. ; bnt from its cheapness it will probably soon be used for ledgers and 
'other important records — possibly for bank-notes, instead of the more 
perishable paper now employed. Its strength and power of resisting the 
action of moisture seem also specially to adapt it for the use of archit^ts 
tod engineers — particularly fur working plans liable to receive rou^h 
usage; also fbr the envelopes of letters and for cartridges. In thin 
leaves it affords an admirable tracing paper. As a material for binding 
books, it will without doubt be extensively used. The ease with which it 
receives both printers' and ordinary writing ink is remarkable. Foceba- 
mical laboratories it affords a most convenient material for fitting toge- 
ther retorts, condenserH, Mid the like ; while its power of resisting the 
fluids used in galvanic batteries suggests that it may be useful for dia- 
phragms, &e. It is already used by tons, instead of bladder, as a cover- 
ing for jars containing preserves, mannalades, Sie. — Sillima7t'$ American 
Journal. 

Professor William B. Roobks on the Regiitering ThermomtUr o/Dr 

James Ltmt, of Mohamk, N'. Y. — The part of the instrument forming 

the thermometer proper consists of a cylindrical bundle of iron and brass 

wires (No. 13), about fifteen inches in length, so arranged as to be equi- 
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vilent t« about forty-fiTe inehM of iron wire antagonised \>j abont an 
equal Imgth of brau wire. The bundle ia compoaed of five pairs, two of 
brwi and three of iron, uraoged alternatelj around tho centre, and a 
■ingle wire of braH, equivalent in action to a third pair of that metal, 
placed in the aiia of the cylinder. 

The upper end of the central wire, moved hj tho difference of eipan- 
■ion of the twometala, operatea upon the short arm of the first of a train 
of two lerera, and through them upon the axle of a puUej- To the 
grooved oircumferenee of the larger wheel of this pullej is attached a 
■lender ailk cord carrjing the regigtering voint designed to mark the tem- 
perature, and which, b; the multiplying effect of the mechanism, ia moved 
over a ipace three hundred and tnentj times as great as the differendnl 
expansion or contraction of the wirea. 

The registering point, properly balanced by an attached weight, and 
guided in its vertical movemecta bj two alender parallel rods, ia made to 
record the temperature on a fillet of paper moved by a train of cjlindera 
whose azea are parallel to the guide wires. The record is imprewed hy 
the impulse of a hammer strilucg upon the back of the regiatering point 
at regulated intervals, and thus producing a aeries of amtdl perforations 
in the paper, the hammer and the fillet of paper both receiving their 
motion from a train of clock-work of peculiar construction oonneeted with 
the apparatus. 

The projecting ahafl of the pulley carries an indes, which, revolving 
O front of a di^-plate placed over the pulley, enables the observer to 
note the temperature aa compared with the ordinary thermometer, and to 
adjust the rod-thermometer to the standard whenever necessary. The 
adjuatment is made by turning a screw connected with the lower end of 
the central brass wire of the thermometer. The latter instrament is on 
the outside of the caae which encloses the dial, registering apparatus, and 
clock. By a peculiar arrangement of the do^-work, the hammer move- 
ments, and therefore the timea of regiatration, may be adjusted to quarter- 
hour, half-hour, or hour intervals, aqd may be changed &om one to the 
other at the will of the observer. 

Aa regards the performance of thia very ingenious instrument, Profes- 
sor Rogers had obtained many interesting facts from Dr Lewis, illustrat- 
ing its great sensitiveness as compared with the common mercurial ther- 
mometer, and showing the comparative steadiness and aecuracy of its 
registration within the small limits of error due to the triction and theF< 
rou disturbances to which it is exposed. The inventor, with laudable 
diainterestedness, asked for a thorough scrutiny of the practical value of 
his contrivance. While offering information to others, he was himself a 
severe critic of its daily workings, and haa been led aince its first con- 
struction t^i introduce various modifications adajited to reduce resistance, 
to exclude radiation, and otherwiae to improve its fidelity in appreciat- 
ing and registering the changes of temperature. A somewhat longer 
experience may he needed to discover all the peculiaritioi of action inci- 
dent to the construction of the instrument, and to give it the permanent 
reliability for minute registration at which the inventor aims. 

Looking t« the general principle of the instrument, and to the im- 
provements thus far made in it, and relyins on the faitliful observation, 
as well aa the ingenuity of Dr Lewis, for giving it all the accuracv and 
permanent reliability of which it is capable. Professor Bogers felt it his 
duty to commend the registering thermometer of Br Lewis to the Sooie^ 
as an instrtiment worthy the critical examination of men of science, and 
one which promised to beeome a valuable help in meteorological obscr- 
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